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For those who develop nasal congestion 
on reserpine therapy... prescribe 


PYRONIL 


(Reserpine, Lilly ) 


—relieves nasal stuffiness in 75 percent of pa- 


GF tients who experience this annoying side-effect. 
tlly Each tablet combines 0.25 mg. ‘Sandril’ and 
7.5 mg. ‘Pyronil.’ 
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On the Benefits of 


(the alseroxylon fraction of India-Grown Rauwolfia Serpentina, Benth.) 


for the Hypertensive 


TRANQUILIZING 


Rauwiloid produces a tranquilizing effect uncomplicated by 
dizziness and accompanied by improvement in quality and 
duration of natural nocturnal sleep. This tranquilizing action 
begins in a few hours and reaches its peak in a few days. 


SEDATIVE BUT NOT SOMNOLESCENT 


A feeling of well-being is induced within 24 to 48 hours. 
Geriatric patients become less cantankerous; younger patients 
are better able to cope with the stress of daily living—without 

significant effect on alertness or productive capacity for work. 


BRADYCROTIC 


If tachycardia is present slowing of the pulse is noted after 
two or three days on Rauwiloid. This is especially appreciated 
when cardiac consciousness is part of the clinical picture. 


These actions of Rauwiloid are of definite benefit in every grade of 
hypertension; the more so since Rauwiloid is particularly suited for 
long-term chronic administration, and is virtually free from side 

actions and allergenic toxicity. The beneficial influence of Rauwi- 

loid bolsters the hypotensive action of potent drugs, making them 
effective in lower dosage and greatly reducing their undesirable 
side actions. 


DOSAGE: Simply two 2mg. tablets at bedtime. 
After fall effect, one tablet usually suffices. 


Rauwiloid is a mixture of therapeutically de- 
sirable alkaloids, the alseroxylon fraction, ex- 
tracted by an exclusive Riker process, and only 

m roots of uwolfia serpentina, Benth., 
grown in India. Besides reserpine, Rauwiloid 
contains other active alkaloids, for example, 
rescinnamine. 


LABORATORIES, INC., vos ancetes, caur. 


WHAT THE 
INVESTIGATORS SAY: 


**The symptomatic improve- 
ment, particularly the relief of 
headache, [the induced] brady- 
cardia, sounder sleep, weight 


the most easily identifiable ef- felt better... ‘I better,’ ‘I 


fects of the drug.” 
Finnerty, F.A., dr.: Am. d. 
Med. 17:629 (Nov.) 1954. 
. [Rauwiloid] produces cer- 
tain desirable effects such as 
mild sedation without somno- 


am less jittery’ and ‘I feel good’ 
were often heard.” 


Lipsett, M.B., et al.: i 
Med. 81:412 (Dec.) 1964. 


“Tts [Rauwiloid’s] relaxing ac- 


i i ; lence and a general sense of well- tion may be responsible in part 
Li , W.R., et al.: J.A.M. 1 ords, especially in anx- 

eo dramatic that it must be 155:1027 (July 17) 1954. ious, neurotic, hypertensive 


mentioned. We agree with 
Wilkins that these symptomatic 


benefits are quite real and are 


a 
* |... more than 70% of the 
patients said, unasked, that they 


” 


patients. 
Wilkins, R.W.: Mississippi 
Doctor 


30:359 (Apr.) 1953. | 
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you can prevent attacks of angina pectoris 


Peritrate, a long-acting coronary vasodilator, 
has repeatedly demonstrated its effectiveness 
in preventing attacks of angina pectoris in 4 
out of 5 cases.?** 


Prophylaxis with Peritrate results in fewer, 
less severe attacks, reduced nitroglycerin de- 
pendence, improved EKG’s where abnormal 
patterns exist and increased exercise tolerance. 


Peritrate’s action is similar to that of nitro- 
glycerin but considerably more prolonged... 
“favorable action [can] be elicited for 5 hours 
or more after its administration.”* 


Perit 


Usual dosage is 10 to 20 mg. before meals 
and at bedtime. 


The specific needs of most patients and 
regimens are met with Peritrate’s four dos- 
age forms. Peritrate is available in both 10 
and 20 mg. tablets; Peritrate Delayed Action 
(10 mg.) allows uninterrupted continuation 
of protection through the night. Peritrate with 
Phenobarbital (10 mg., with phenobarbital 
15 mg.) where sedation also is required. 

Winsor, T., Humphreys, P.: Angiology 3:1 (Feb.) 1952. 


2. Plotz, M.: 'N. Y. State J. Med. 52:2012 (Aug. 15) 1952. 
P.: L’Quest-Médical, vol. 3 (July) 1950. 


Russek, H. I., et al.: Am. J. M. Sc. 229:46 (Jan.) 1955. . 


rate’ 


tetranitrate 


(BRAND OF PENTAERYTHRITOL TETRANITRATE). 


WARNER-CHILCOTT 


Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the Act of 


March 3, 1879. Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year. 
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1950 Cortone® | 1952 Hydrocortone® 
1954 ‘Alflorone’ 1955 'Hydeltra' 


(Prednisone, Merck) 2.5 mg.-5 mg. (scored) 


the delta, analogue of cortisone 


Indications: 
Rheumatoid arthritis 


Bronchial asthma 
Inflammatory skin conditions 


NEW TEMPORARY BINDERS 
NOW AVAILABLE 


LEDERLE 


POLIOMYELITIS 
IMMUNE GLOBULIN 


(human) 


Our new binder holds larger Journals and 
facilitates the removal of copies when you 


are ready for a permanent binding. 
t Lederie} For the modification We suggest that you purchase a new binder 
of measles and the for the current volume (twenty-six issues). 
prevention or attenuation P 
of infectious hepatitis $3.75 2 for $7.25 
—ern THE NEW ENGLAND JOURNAL 
OF MEDICINE 


LEDERLE LABORATORIES DIVISION Gatien 14, 
AMERICAN Ganamid company Pearl River, New York 
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Relax 


the nervous, 


tense, 
emotionally unstable: 


erp 


TRADEMARK FOR THE UPJOHN BRAND OF RESERPINE 


Each tablet contains: 

Reserpine ..........0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 

Supplied: 

Scored tablets 

0.1 and 0.25 mg. in bottles of 100 

and 500 
1.0 mg. in bottles of 100 
The Upjohn Company, Kalamazoo, Michigan 


180 Campressed 


Reserpoid” 0.25 mg. 
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**T can still do a big wash every week and never mind it at all!’’ 


Many a modern grandmother is a fair match for 
the younger members of her family. To help such 


* 
persons sustain their activities as they grow 
older, dietary supplementation may be desirable. e V a 
GEVRAL provides 14 vitamins, 11 minerals and 


purified intrinsic factor concentrate in one con- Geriatric Vitamin-Mineral Supplement Lederle 
venient capsule for geriatric use. 


Each GEVRAL capsule contains: 
5000 U.S.P. Units Choline Dihydrogen Citrate. ... i Calcium (as CaHPO,) 
500 U.S.P. Units ‘ Phosphorus (as CaHPO,)...... 
Vitamin Biz «es megm. Ascorbic Acid (C) Boron (as Na2B4O7.10H20) 
Thiamine Mononitrate (B:)...... 3 Vitamin E Copper (as CuO) 
Riboflavin (B2) (as tocophery! acetates) Fluorine (as CaF2) 
Manganese (as MnOz) 
Concentra’ 4 Magnesium (as MgO) 
Pyridoxine HC! (Be) Iron (as FeSO.) Potassium (as K2804) 
Ca Pantothenate 4 Iodine (as KI) . , Zine (as ZnO) 


Other Lederle geriatric products include: GEvRABON* Vitamin-Mineral Supplement Liquid with a wine flavor; 
GervraL* Protein Vitamin-Mineral-Protein Supplement Powder; and Gevring* Vitamin-Mineral-Hormone Capsule. 


LEDERLE LABORATORIES DIVISION awenrcav Ganamid conravr Pearl River, New York 


@REG. U.S. PAT. OFF. 
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145 mg. 
110 mg. 
. 0.1 mg. 
. 0.1 mg, 
-. 5 mg. 
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rheumatoid arthritis 


6é 
ee 


of significant metabolic, 


water or electrolyte disturbances.” 


The higher therapeutic ratio of METICORTEN permits marked clinical 
benefits unaccompanied by many of the major undesirable actions charac- 
teristic of cortisone and hydrocortisone.!* 


avoids sodium and water retention 

¢ avoids weight gain due to edema 

* no excessive potassium depletion 

« better relief of pain, swelling, tenderness; diminishes joint stiffness 

¢ lowers sedimentation rate even where cortisone or hydrocortisone ceases 
to be effective—“cortisone escape” 

* most effective in smallest dosage 


Bibliography 

(1) Dordick, J. R., and Gluck, E. J.: Preliminary clinical trials with metacortandracin in 
theumatic diseases. Comparative antirheumatic potency, metabolic activity and hormonal 
properties, J.A.M.A., in press. (2) Bunim, J. J.; Pechet, M. M., and Bollet, A. J.: J.A.M.A. 
157:311, 1955. (3) Barach, A. L.; Bickerman, H. A., and Beck, G. J.: Clinical and physio- 
logical studies on the use of metacortandracin in respiratory disease. I. Bronchial asthma, 
Dis. Chest, in press. (4) Schwartz, E.: Personal communication. 
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taste is as important to the young patient as 


effectiveness is to you. In antibacterial 


therapy Gantrisin (acetyl) Pediatric Suspension 


is useful on both counts because of its 
delicious raspberry flavor without 
“medicine” aftertaste, its wide 
antibacterial spectrum and 

notable freedom from gastro-intestinal 
upsets and other side effects. 

Hoffmann - La Roche Inc Nutley N.J.. 


Gentrisin® acetyl -- brand of 


acetyl sulfisoxazole 
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DORIDEN 


CIBA> 


PRESENT CLINICAL EVIDENCE IH{DICATES DORIDEN [S NOT HABIT FORMING. 
Tablets (scored), 0.25 Gm. and 0.5 Gm. 


a good buy in 
public relations 


place 
today’s health 
in your reception room 


‘AMERICA'S 
AUTHENTIC 
HEAL H MAGAZINE Give your order to a member of your local Medical 


Auxiliary or mail it to the Chicago office. 


TODAY'S HEALTH 
PUBLISHED MONTHLY BY THE 
AMERICAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN * CHICAGO 10 
Please enter (J, or renew my subscription for the 
(ALF-PRICE RATES FOR period checked below: 
PHYSICIANS, NAME. 
MEDICAL STUDENTS INTERNS. STREET. 
CITY. ZONE——STATE 


CREDIT WOMAN'S AUXILIARY OF COUNTY 
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NIGHT and DAY 


patients appreciate the 
effectiveness of LUASMIN 
in controlling the 
distressing symptoms 

of bronchial asthma... 


A capsule and an 
enteric-coated tablet 

at bedtime generally 

results in an 

uninterrupted night of sleep— 
and if needed, capsules 

give relief during the day. 


Enteric Coated Tablets and Capsules 


Theophylline Sodium Acetate ...............(3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium Qt.) 30 Mg. 


Also available in half-strength. 


For somples just send your Rx blank marked 26LU8 EST. 1852 


BREWER & COMPANY, INC. 
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1950 1952 1954 1955 
Cortone° Hydrocortone° ‘Alflorone’ Deltra® 


RHEUMATOID ARTMRIT!S 
BRONCHIAL ASTHMA 


... lowers the incidence of 
untoward hormonal effects. 


supplied as 2.6 mg. and 
5 mg. scored tablets 

in bom of 30 an 100. 

Hypevras ise the of Merck & Cox, Inc. for 


ite brand of prednisolone, supplied through Sharp & 
Inc. Division of Merck & Co., inc. 
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Rapid control of 


NAUSEA, 
VOMITING 

and 

GASTRITIS 


PROBUTYLIN 


(PROCAINE ISOBUTYRATE, RORER) 


Administered orally, Probutylin acts promptly as a surfiace anes- 
thetic on the lining of the upper gastrointestinal tract. In exten- 
sive clinical studies over the last four years, it has proved 
effective in relieving a variety of gastrointestinal disorders. 

No untoward effects have been observed in patients receiving 
Probutylin for as long as two years. It is contraindicated only 
in certain cases of hypertension. 


"Treatment of gastrointestinal symp- | 0. PERCENT COMPLETE* SYMPTOMATIC REUEF 


Nausea and vomiting, hiccups, 
pylorosposm 


ictal hernia, gastro-duodenitis, 
upper gastrointestinal bleeding 


Gastritis medicaomentosa 


enito-urinary disorders 
Postoperative nausea and vomiting 


couse and vomiting of pregnancy 


bladder disorders 


RECOMMENDED DOSAGE SCHECULE 
Gastritis: 1 or 2 capsules 20 minutes before 
meals and antacid (Maalox®) 20 minutes 
after meols. 

Post-alcoholic gastritis: 2 capsules with 
antacid (Maalox®). 

Pylorospasm: 2 teaspoonfuls elixir 5 to 
10 minutes before meals. 

Nausea and vomiting of pregnancy: | or 


WILLIAM H. 


OF 
toms essociated with the following: | Casers 10% 20% 30% 40% 50% 60% 70% 80% 90% 100 


RORER, 


PHILADELPHIA 6, PA. 


Li 


2 capsules before rising, 4 during day if 
needed. 

Administer Probutylin with as little water as 
possible. Dilution reduces its effectiveness. 
Supplied: Capsules Probutylin, 300 mg., 
in bottles of 50. Elixir Probutylin, 10%, in 
bottles of 180 cc. 


Literature and samples forwarded on request. 


INC. 
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Penicillin V is a completely new penicillin with absolute sta) 
in acid media and complete solubility in alkaline media. It is, 
therefore, indestructible in the stomach and rapidly absorbe’ 
the dudderium. Clinically, it produces higher blood levels than _ 


other oral penicillin. Penicillin V will be your oral penicillin of ch 
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1950 Cortone® 
1954 ‘Alficrone’ 
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ANNOUNCING 


A SEMINAR ON HYPNOSIS 


INTENSIVE COURSE ON ALL CLINICAL APPLICATIONS 


Sheraton Plaza Hotel, Boston 
September 29, 30, October 1, 2, 1955 


TECHNIQUES OF INDUCTION 


(with practice) 


Limited to Physicians, Dentists and Psychologists 


INSTRUCTORS 


Milton Erickson, M.D. Edward E. Aston, D.D.S. Leslie M. LeCron, B.A. 
Psychiatry Dentistry Psychology 


Seymour Hershman, M.D. Lawrence M. Staples, D.D.S. 
General Practice Dentistry 


FOR FURTHER INFORMATION WRITE 


Dr. E. E. Aston 
6410 Park Avenue 
West New York, New Jersey 
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NEW THEOMINAL 


(Theominal with Rauwolfia serpentina) 


Now you can give your hypertension patients the compound therapeutic 
advantages of two most successful hypotensive agents: Theominal (theobro- 
mine and Luminal®) and the widely recommended Rauwolfia serpentina 
alkaloids. 


Better Control of Cardiovascular and Subjective Symptoms 
Theominal R.S. combines the vasodilator and myocardial stimulant actions of 
theobromine and Luminal with the moderate central hypotensive effect of Ravu- 
wolfia serpentina. Gc>tle sedation calms the patient and a feeling of “relaxed 
well being” is established. Headache and vertigo disappear as the blood 
pressure and pulse rate are reduced gradually. 


Good Tolerance Each Theominal R.S. tablet contains: 
Minor side effects — nasal stuffiness, © Theobromine ............-ccccsscsesseooseoss-s 0.32 Gm. 


drowsiness, etc. — may occur in iso- © Luminal 


lated instances. No serious side ef- ° Purified Rauwolfia serpentina 
fects have been reported alkaloids (alseroxylon fraction) 1.5 mg. 


DOSE: One tablet 2 or 3 times daily. 


4 THEOMINAL R.S. is supplied in 
New Yorn 18, N.Y. Winpsor, Onr. bottles of 100 and 500 tablets. 


Also available as before 
THEOMINAL (Each tablet contains theobromine 0.32 Gm. and Luminal 32mg.) and (grand of phenobarbital), 
THEOMINAL (®) (Each tablet contains theobromine 0.32 Gm. and Luminal 15 mg.) trademarks reg. U.S. Pat. Off. 
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EFFECT OF ACTH AND CORTISONE ON FAT ABSORPTION IN STEATORRHEA 
OF VARIOUS CAUSES* 


Ernst J. Drenicx, M.D.,¢ ExizaserH A.B.,f anp James A, Hatstep, M.D.§ 


LOS ANGELES, CALIFORNIA 


HE steatorrhea occurring in nontropical sprue or 
the “malabsorption syndrome” has been shown 
by several observers to be markedly decreased by 
treatment with ACTH or cortisone.’** The purpose 
of this study was to determine whether fat absorption 
in steatorrhea other than that eaused by nontropical 
sprue might be improved by steroid therapy. Further- 
more, it was hoped that the data obtained might help 
determine whether the steroid administration had a 
specific beneficial effect on fat absorption by the in- 
testinal mucosa. 

Four patients with steatorrhea due to different 
mechanisms were studied. Case 1 had steatorrhea as- 
sociated with a subtotal gastric resection and gastro- 
jejunostomy; the basic defect causing steatorrhea in 
this condition is not clear, but both pancreatic func- 
tion and intestinal absorption are apparently normal. 
Case 2 had extensive ileojejunitis and apparently had 
severe malabsorption secondary to this disease, so- 
called secondary sprue. Case 3 had pancreatic calci- 
nosis with pancreatic insufficiency; in this disease a 
lack of fat-splitting enzyme presumably causes the 
impaired fat absorption. Case 4 had severe nontrop- 
ical sprue, with malabsorption of many nutrient ele- 
ments. 


MEeETHops 


The first 3 patients were hospitalized on the met- 
abolic ward, the diets being weighed daily. During 
every other period a representative twenty-four-hour 
diet sample was analyzed for fat and nitrogen. All 
stools were collected in five-day pools, mixed, and 
quantitative fat determinations done by a modifica- 
tion of the method of van de Kamer et al.’ Nitrogen 


*From the Veterans Administration Center, Los Angeles, and the 
Department of Medicine, School of Medicine, University of California 
Medical Center. 

Supported in part by a grant from the Squibb Institute for Medical 
Research, New York City. 

+Staff physician, Medical Service, Veterans Administration Center; 
instructor in medicine, University of California Medical Center. 
——e aid, Research Service, Veterans Administration 

nter. 

§Chief, Professional Services, Veterans Administration Hospital, Syra- 
cuse, New York; associate professor of medicine, State University of 
New York College of Medicine at Syracuse; formerly, chief, Gastro- 
enterological Section, Veterans Administration Center, Los Angeles. 


was determined by the macro-Kjeldahl technic. The 
fat balance was determined during 2 to 4 preliminary 
contro] periods of five days each. ACTH and corti- 
sone were then given for 9 to 20 periods of five days 
each. The dosage of cortisone varied from 50 to 250 
mg. a day given intramuscularly. ACTH was given 
in doses of 40 to 200 mg. daily — also intramuscu- 
larly. The clinical course of each patient was care- 
fully observed. 

In addition to fat balance, nitrogen balance was 
determined in Cases 1 and 3. Laboratory tests to dem- 
onstrate the effects of ACTH and cortisone were done 
frequently. Thus, complete blood counts, including 
eosinophil counts, serum electrolytes, blood sugar and 
blood urea nitrogen were determined during every 
metabolic period. 

Case 4 was studied on a general medical ward, the 
diet being calculated from food tables. During 3 pe- 
riods lasting seven days each, at various stages of the 
disease, stool pools were collected, and quantitative 
fat determinations carried out. 


REsULTS 


The patient with steatorrhea due to subtotal gas- 
trectomy (Case 1) showed no decrease of fecal fat 
during 2 periods of cortisone and 5 periods of ACTH. 
During two control periods he was in positive nitro- 
gen balance. Cortisone did not affect this, but during 
ACTH administration negative balance developed, 
as was to be expected (Fig. 1). 

The patient with intestinal malabsorption second- 
ary to ileojejunitis (Case 2) showed a moderate de- 
crease of steatorrhea, the level of fat decreasing from 
50 per cent to approximately 25 per cent of the daily 
intake when he was given cortisone and ACTH. This 
decrease was concomitant with general clinical im- 
provement (Table 1). 

In the patient with pancreatic insufficiency (Case 
3) there was some fluctuation in fecal fat excretion, 
but there was no consistent improvement and no evi- 
dence that cortisone influenced fat absorption. Dur- 
ing 4 control periods he was in slightly positive nitro- 
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gen balance, and with cortisone this became negative. 

When he was given Tween-80 there was no effect 
on fat or nitrogen excretion. Later, during the ad- 
ministration of pancreatic extract there was a pro- 
nounced decrease in both total fat and nitrogen ex- 


CORTISONE 100mg. ACTH 
250mg. 


TOTAL FAT EXCRETION 


INTAKE 


PERIODS 
FAT BALANCE 


CORTISONE 100mg. ACTH- 120 mg. 
250mg. 200 


URINARY EXCRETION 


4 5 6 
PERIODS 


NITROGEN BALANCE 


Effect of Cortisone and ACTH on Fat and Nitro- 
gen Balance in Case 1. 


Ficure 1. 


cretion, and the patient was in positive nitrogen bal- 
ance (Fig. 2). 

The patient with nontropical sprue showed marked 
general clinical improvement and a reduction of fecal 
fat from 84 per cent to 25 per cent of daily intake 
when she was treated with cortisone (Table 2). 

Case histories and detailed observations in the study 
of each patient are as follows: 


Case Reports 


Case 1. B.R.S., a 56-year-old man, manifested symp- 
toms of a duodenal ulcer in 1944, and in 1947, because of 
an episode of hematemesis, a subtotal gastrectomy and bi- 
lateral vagotomy were performed. During the following 
year the weight decreased from 155 to 114 pounds. He felt 
weak and exhausted and was able to eat only small meals, 
and in addition, because of unpleasant aftereffects, he 
avoided food rich in sugar and fat. After meals he felt 
hot and flushed and experienced epigastric distress, nausea 
and occasional vomiting. Since 1948 he had had diarrhea, 
with 5 to 8 light-colored, foamy stools daily. 

Physical examination revealed a gaunt, pale man, 6 feet 
tall and weighing 117 pounds. The heart and lungs were 
not remarkable. The blood pressure was 110/80. The abdo- 
men was not distended. The liver was normal in size. 

The red-cell count was 3,800,000, the hematocrit 39 per 
cent, and the hemoglobin 12.8 gm. per 100 cc. The white- 
cell count was 7600, with a normal differential. Examina- 
tion of the urine and an oral glucose tolerance test were 
negative. The serum calcium was 9.8 mg., and the in- 
organic phosphorus 3.6 mg. per 100 cc. Liver-function tests 
were negative. Gastric analysis showed low-normal amounts 
of free hydrochloric acid. Bone-marrow biopsy was nega- 
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tive. X-ray studies of the upper intestinal tract demonstrat- 
ed a small remaining stomach segment, a functioning gas- 
troenterostomy and a coarse mucosal pattern of the stom- 
ach and jejunum. 

The results of the fat-balance study are shown in Fig. 1. 
The patient was given a measured diet containing 100 gm. 
of fat daily. Stools were collected for 5-day periods, and 
the fat content determined quantitatively for each period. 
During 2 control periods the fecal fat averaged 14 per cent 
of the ingested fat. He was then given cortisone, 250 mg. 
and 300 mg. for 1 period each. No significant changes in 
fat excretion occurred. After this he was given ACTH in 
doses of 100 to 200 mg. daily for 5 periods. The fecal fat 
excretion remained essentially the same. During the treat- 
ment periods he manifested the changes that normally ac- 
company the administration of large doses of cortisone and 
ACTH. He became euphoric, and his appetite increased. 
He gained 9 pounds in weight as a result of water reten- 
tion. The eosinophil count dropped, particularly when he 
was given ACTH; 11-oxysteroid excretion rose from 5.97 
to 10.34 mg. per 24 hours when he was on ACTH. The 


Taste 1. Effect of Cortisone and ACTH on Fat Absorp- 
tion in Case 2 As Measured by the Relation of Dietary and 
Fecal Fat. 


Fecau Cortisons ACTH 


Far 


Dietary Fecat 
Fat Fat 


Periop 


gm./day gm./day % of intake 
94.7 46.0 48 
94.7 48.2 52 


95.4 100 
58.9 62 
46.3 50 
28.3 28 


94.7 
94.7 
94.7 
94.7 


20.2 
22.2 
21.4 
32.3 
23.9 
18.2 
14.9 
18.6 
12.6 
11.8 


51.4 
51.4 
51.4 
51.4 
51.4 
51.4 
51.4 
51.4 
51.4 
51.4 


90.0 16.4 
90.0 12.3 
90.0 24.7 
90.0 20.4 


* 9-day interruption for operation. 
+16-day interruption for operation. 
142-day interruption. 


stool fat averaged 15 per cent of intake and only once dur- 
ing the 7 treatment periods was the fecal fat slightly lower 
than that during the control periods. 

In this case neither cortisone nor ACTH had any 
beneficial effect on the steatorrhea resulting from a 
subtotal gastric resection (Fig. 1). 


Case 2. M.B.A., a 30-year-old man, noted abdominal 
distress, diarrhea and weight loss in 1941. He felt fairly 
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well until April, 1952, when severe symptoms recurred, 
necessitating hospitalization at the Los Angeles Veterans 
Administration Hospital in the following month. Phys- 
ical examination on admission revealed a cachectic man 
who weighed 105 pounds, and whose temperature was 
100°F, His skin, particularly the exposed surfaces, appeared 
abnormally tanned. The heart and lungs were normal. The 
blood pressure was 104/70. The abdomen was distended; 
the liver was not palpable. The spleen was enlarged. The 
right lower quadrant of the abdomen was tender to palpa- 
tion. A routine blood count and the urine were normal. 
Examination of the stools showed a marked increase in fat 
(50 per cent of intake), with some occult blood and un- 
digested food. The oral glucose tolerance curve was fiat. 
Gastric analysis revealed achlorhydria after histamine stimu- 
lation. Duodenal aspiration demonstrated adequate amounts 
of pancreatic enzymes. X-ray studies of the small bowel re- 
vealed a disordered mucosal pattern and decreased motor 
activity. 

The results of the fat-balance studies are shown in Table 
1. After the initial studies the patient was placed on met- 
abolic balance with a diet containing approximately 100 
gm. of fat a day. Fecal fat was determined quantitatively 
in 5-day stool pools. After 2 periods, and before steroid 
administration was begun, severe abdominal pain, necessi- 
tating laparotomy, developed. A perforation of the jejunum 
was found and sutured. The suspected diagnosis of ileo- 
jejunitis was then proved by biopsy. Nine days after he 
recovered, the balance study was resumed. He was given 
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mg. daily was added the fecal fat fell to approximately 25 
per cent of intake. He felt extremely well and was dis- 
charged, to take 50 mg. of cortisone daily as a maintenance 
dose. After an interval of 42 days he was again studied in 
the Metabolic Unit during 4 5-day periods. During this 
study he was given 90 gm. of fat daily. Fat excretion was 
found to have remained at a fairly constant level of 20 to 
25 per cent of intake, despite the increase in fat intake. 

With the exception of the acute surgical episodes the pa- 
tient improved considerably. He gained weight, the fever 
subsided, and the diarrhea stopped. However, a significant 
steatorrhea persisted even though adequate doses of ACTH 
and cortisone were administered and full pharmacologic ef- 
fects were obtained. He became euphoric under treatment. 
“Moon face,” acne, rapid weight gain and ankle edema de- 
veloped. Hypopotassemia was observed. The eosinophil 
count dropped markedly. 

The patient was discharged, and cortisone was discontin- 
ued. He re-entered the hospital a few months later with a 


Taste 2. Effect of Cortisone on the Steatorrhea of Non- 
tropical Sprue, As Measured by Comparison of Dietary and 


Fecal Fat. 
Periop Dietary Fecat CorTISONE 
Fat Fat Fat 
gm./day gm./day % of intake mg. 
1 (Feb. 13-20) 96 84 87 — 
2 (Apr. 7-14) 60 26 43 80* 
3 (Apr. 14-21) 60 22 36 50* 
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Ficure 2. Effect of Cortisone, Tween-80 and Pancreatic 
Extract in Case 3. 


cortisone intramuscularly, beginning with 250 mg. daily. 
On this regimen, fat excretion gradually diminished to 28 
per cent of intake daily compared to 50 per cent during 
the control periods. Treatment had to be interrupted after 
4 periods because acute intestinal obstruction developed. 
This was caused by a stenosis in the ileum, and operation 
was required. Sixteen days after recovery from this opera- 
tion ACTH in doses of 60 to 80 mg. daily was administered 
for 3 periods, but fecal fat excretion rose slowly to 60 per 
cent of intake. The dietary fat had been reduced to ap- 
proximately 50 gm. daily. When cortisone in doses of 100 


*Cortisone given continuously from Feb. 25. 


fulminating recurrence of the ileojejunitis, from which he 
died shortly. 


Case 3. C.F.B., a 58-year-old man, gave a history of 
recurrent episodes of abdominal distress, frequently associ- 
ated with nausea and vomiting, of at least 10 years’ dura- 
tion. Before 1947 he had been using alcohol to excess. 
During that year he noticed increasing frequency of bowel 
movements. The stools were white and oily. In 1948 cal- 
cified areas in the region of the pancreas were demonstrated 
on x-ray examination. In 1949 he began to take pancreatic 
extract with his meals, but the fatty diarrhea persisted. 
Acute exacerbations of the chronic pancreatitis recurred 
frequently. In March, 1952, he was admitted to the Veter- 
ans Administration Hospital, Los Angeles. 

Physical examination revealed an emaciated, chronically 
ill man weighing 104 pounds. There was bilateral aphakia 
as a result of cataract operations performed 13 years pre- 
viously. The heart and lungs were normal. The blood 
pressure was 118/80. The epigastrium was tender, but there 
was no muscular rigidity. The spleen and liver were not 
palpable. The prostate was enlarged. There was general- 
ized atrophy of the muscles of all extremities, with ataxia 
of the lower extremities, which a neurologist considered to 
be due to a degenerative spinal-cord disease of unknown 
cause. 

Examination of the blood showed a red-cell count of 
4,500,000, with a hematocrit of 45.5 per cent, and a white- 
cell count of 7100, with a normal differential. The eosino- 
phil count was 137 per cubic millimeter. Urinalysis was 
negative. The glucose tolerance curve was 115 mg. per 100 
cc, fasting, 139 mg. at 30 minutes, 163 mg. at 1 hour, 180 
mg. at 2 hours and 178 mg. at 3 hours. There was no glyco- 
suria. The serum calcium was 9 mg., and the inorganic 
phosphorus 4 mg. per 100 cc. Gastric analysis demonstrated 
normal amounts of free hydrochloric acid after histamine 
stimulation. A duodenal drainage showed that there was 
marked reduction in lipase, proteolytic enzymes and amyl- 
ase, X-ray examination disclosed extensive calcification in 
the region of the pancreas. A gastrointestinal series revealed 
motor dysfunction of the small bowel. A liver biopsy showed 
normal architecture, without fatty metamorphosis. 

The results of the fat-balance study are shown in Figure 
2. The patient was placed on a diet containing 100 gm. 
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of fat daily. After 4 control periods cortisone was given for 
8 periods of 5 days each; 150 mg. was administered intra- 
muscularly during the Ist 5 periods, and 250 mg. during the 
remaining 3. Fecal fat decreased during the 8th, 9th and 
10th periods from 55 to 35 per cent of intake. From the 
10th period on, the fecal fat rose again to the pretreatment 
levels of 50 to 55 per cent, even though the amount of 
cortisone was increased from 150 to 250 mg. daily. There 
was no effect on fat absorption from Tween-80, but pan- 
creatic extract caused a marked fall in fat as well as nitro- 
gen excretion. During the periods of treatment with corti- 
sone the patient gained over 16 pounds in weight because 


A B 


Ficure 3. Appearance of Patient in Case 4 before (A) and 
Three Months after Treatment (B), When She Had Re- 
ceived Cortisone for Fifty Days. 


of water retention, He promptly lost it within 2 days of the 
discontinuance of cortisone. The eosinophils dropped from 
137 to 20 per cubic millimeter. The nitrogen balance was 
negative throughout most of the period of cortisone adminis- 
tration. When this was stopped it gradually returned to 
equilibrium, and then became positive, as it was during the 
control periods. 


There was no evidence that this patient with 
steatorrhea due to chronic pancreatitis responded to 
cortisone with any significant or consistent increase of 
fat absorption. 


Case 4. E.M., a 29-year-old housewife, first noticed diar- 
rhea in 1945. She gradually lost 40 pounds and complained 
of increasing weakness. In 1947 and 1948 she had 2 normal 
pregnancies. During these two years she recovered normal 
health and was asymptomatic. Diarrhea, with light-yellow, 
foamy stools, recurred in 1949. In the course of the next 
2 years her weight dropped from 150 to 67 pounds. She was 
admitted to the Veterans Administration Hospital in Los 
Angeles in January, 1952, when she complained of poor 
vision at night and rawness of the mouth. She noticed that 
she bruised very easily. Cramps in the hands and feet oc- 
curred frequently. She was nauseated and vomited after 
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meals. She had diarrhea, with 8 to 10 voluminous stools 
daily. She had not had any menstrual periods for the pre- 
ceding 18 months. 

Physical examination revealed a severely emaciated, acute- 
ly ill woman weighing 67 pounds. The temperature and 
pulse were normal; the blood pressure was 82/64. The 
skin of the face, neck and hands was hyperpigmented. 
The breasts were atrophied. The heart and lungs were 
normal. The abdomen was protuberant, and the liver edge 
was palpable 4 fingerbreadths below the right costal margin 
and was smooth, soft and nontender. The spleen was not 
felt. There was moderate edema of both ankles. All tendon 
reflexes were hyperactive. The hair of the axilla and pubis 
was scanty (Fig. 34). 

Examination of the blood showed a red-cell count of 
2,800,000, with hemoglobin 6.4 gm. per 100 cc.; the hema- 
tocrit was 21 per cent, the mean corpuscular volume 100 
cubic microns, the mean corpuscular hemoglobin 28 mi- 
cromicrogm., and the mean corpuscular hemoglobin con- 
centration 28 per cent. Urinalysis was negative. Urinary 
ketosteroids were 4.4 mg. per 24 hours. The serum calcium 
was 8.8 mg., the serum phosphorus 1.7 mg., the serum al- 
bumin 3.96 gm., and the serum globulin 1.84 gm. per 100 
cc. Glucose tolerance was 74 mg. per 100 cc. fasting, 89 
mg. at ¥2 hour, 58 mg. at 1 hour, 62 mg. at 2 hours and 86 
mg. at 3 hours. The prothrombin time was 58 per cent of 
normal. Other liver-function tests were negative. Gastric 
analysis revealed free hydrochloric acid in low normal 
amounts. The fecal fat was 84 per cent of the ingested fat. 
A bone-marrow biopsy was negative. A liver biopsy dis- 
closed fatty metamorphosis. X-ray studies of the gastro- 
intestinal tract demonstrated hypomotility and greatly dis- 
ordered motor function. Transit time of the barium meal 
through the colon was delayed. A survey of the bones re- 
vealed advanced osteoporosis. 

Initially, the patient was treated with a high-calorie diet 
containing 150 gm. of protein and approximately 100 gm. of 
fat, with supplementary vitamins, iron and calcium for the 
correction of specific deficiencies. However, neither folic 
acid nor vitamin By» had any effect on the anemia. Her 
general condition improved slowly. She gained 23 pounds 
in 2 months. The blood count improved, and the electro- 
lytes and prothrombin time returned to normal. However, 
the steatorrhea remained unchanged, and she did not im- 
prove further. The dietary fat intake was then reduced to 
60 gm. daily, and cortisone instituted in a dose of 100 mg. 
daily. Subjective improvement was striking. In the course 
of the next 2% months she gained another 35 pounds, the 
weight rising from 105 to 140 pounds (Fig. 3B). Her men- 
strual periods returned. At that time 2 7-day collections of 
stools were obtained, and it was shown that the fecal fat had 
decreased from 84 per cent during the control period to 36 
per cent of the ingested fat (Table 2). The cortisone was 
gradually reduced to a maintenance dose of 25 mg. a day. 
However, no further lowering of the fecal fat occurred. The 
glucose tolerance curve remained flat. Throughout cortisone 
therapy the patient demonstrated the common side effects, 
with “moon face,” acne and considerable pedal edema. The 
last was relieved with mercurial diuretics. On discharge 
she still had 4 to 5 stools daily but felt subjectively well. 
Cortisone was omitted on discharge from the hospital, 6 
months after admission. She was given a gluten-free diet, 
which she followed carefully. Eighteen months after dis- 
charge she remained entirely well. X-ray examination of the 
small bowel showed that all the abnormal signs had disap- 
peared, A stool fat analysis revealed 23 per cent of dry 
weight, an amount of fat within normal limits. All the 
laboratory abnormalities found during the period of hospi- 
talization had reverted to normal, When gluten in the 
form of wheat was given during a 2-month period, when 
she was in complete remission, she stated that there was 
slight bloating and “gas,” but no diarrhea or other adverse 
effects. 


Discussion 


The influence of adrenal hormones on absorption 
of fat from the intestine has been under investigation 
for many years. Conflicting opinions have been of- 
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fered on the basis of animal and clinical experiments. 
Verzar and McDougall® observed that fecal fat ex- 
cretion in rats increased after operative removal of 
the adrenal glands. On the other hand Barnes et al.° 
studied the absorption of corn oil and its esters from 
the intestinal tract of adrenalectomized rats and were 
unable to demonstrate any impairment. Stillman and 
his associates’® found that incorporation of radioac- 
tive phosphorus into the phospholipid molecule con- 
tinued at normal rates and quantities in adrenalec- 
tomized rats; this process of phosphorylation occurred 
equally in the presence of decompensated adrenal in- 
sufficiency and in rats with adrenal insufficiency but 
on a high sodium chloride intake. They therefore 
concluded that this phase of fat absorption from the 
intestine was not influenced by the action of adreno- 
cortical hormones. 

Clinical similarity between Addison’s disease and 
the sprue syndrome has led to the opinion that adre- 
nal insufficiency may be responsible for the deficient 
fat absorption in the sprue syndrome. In both condi- 
tions ‘ patients complain of weakness and fatigue. 
Weight loss and hyperpigmentation are noted. The 
blood pressure is low; diarrhea occurs in both, and 
Addison’s crises are said to bear some resemblance to 
acute exacerbations of sprue.’ There is impairment 
of carbohydrate absorption in both diseases. Fat-ab- 
sorption curves, as determined by the vitamin A tol- 
erance test, improved in a case of Addison’s disease 
after therapy with cortisone.* Diéz Rivas et al.,.* in 
their investigation of patients with sprue in remission, 
concluded that 40 per cent demonstrated decreased 
adrenocortical activity. This observation was based 
on abnormal Kepler water tests and Cutler—Wilder 
tests, low urinary 17-ketosteroid levels and abnormal 
Thorn tests. They examined the adrenal glands of 
13 patients who had died of sprue, and found 
atrophy of the cortex, with depletion of cortical lipids, 
in all cases. Adlersberg and his associates® described 
atrophy of the adrenal cortex in sprue but reported 
no specific lesions. 

With the advent of cortisone, ACTH and hydro- 
cortisone potent drugs for the treatment of sprue be- 
came available. ACTH was also found to be effec- 
tive in Whipple’s disease.’* Colcher, Drachman and 
Adlersberg® state that the reduction of steatorrhea in 
these conditions by the use of these agents supports 
the contention that an impairment of adrenocortical 
reserve was a factor in the increased fecal fat excre- 
tion. In support of this theory is cited the evident 
clinical improvement of patients with sprue refrac- 
tory to all other types of treatment. Patients kept in 
remission on maintenance doses of cortisone or ACTH 
relapsed within one to five weeks when these drugs 
were discontinued. On reinstitution of ACTH or 
cortisone clinical improvement was again observed. 
Improved vitamin A tolerance tests suggested a direct 
effect of ACTH on intestinal absorption of fat. It 
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was concluded that changes of glucose tolerance and 
vitamin A absorption were due to the action of 
ACTH or cortisone on the intestinal mucosal cells.** 
However, fat-tolerance curves give a composite pic- 
ture of absorption, metabolism and storage. There- 
fore, an improved serum vitamin A level may indi- 
cate changes in storage or degradation as well as in 
absorption. Furthermore, fat-absorption curves in the 
serum vary from day to day in the same person to 
such a degree that it is impossible to draw valid con- 
clusions from isolated determinations. 

Increased blood flow to the intestinal mucosa and 
improved contact due to increased motility have been 
considered responsible for improved absorption. It 
has been demonstrated by direct absorption studies 
in segments of intestine closed off with balloons that, 
with induced hyperperistalsis, sugar and dl-methio- 
nine are absorbed in greatcr quantities.‘* Wade™ re- 
ported that improvement in patients with celiac dis- 
ease after the use of laxatives and posterior pituitary 
extracts was due to the improvement of intestinal 
peristalsis. It.is known that peristalsis in sprue is 
markedly hypoactive. Therefore, it can be assumed 
that, in the course of restoring better health, more 
normal peristalsis will occur. This in itself may be 
a factor in improved absorption. 

The clinical observations militating against the di- 
rect effect of ACTH and cortisone on intestinal fat 
absorption are numerous. Paniagua et al.’® found 
normal adrenocortical reserve in patients with sprue. 
Almy” reported an eosinopenia in severe cases of 
sprue demonstrating an adequate stress response. In- 
travenous administration of ACTH over eight-hour 
periods resulting in an adequate adrenocortical stim- 
ulation failed to improve vitamin A absorption curves 
in patients with sprue.’ According to Taylor et al.* 
fecal fat decreased in 6 patients with sprue treated 
with cortisone, but in only 1 did the levels approach 
normal, Giansiracusa and his associates‘’ reported 
that, in the face of striking clinical improvement in 
2 patients with sprue on ACTH, 1 showed unchanged 
fat excretion, and 1 showed higher fecal fat than be- 
fore treatment. Thorn and his co-workers"* stated 
that a short course of adrenal-hormone therapy in a 
case of pancreatic insufficiency failed to modify the 
severity of steatorrhea. In summary it may be said 
that there are several theories regarding the influence 
of cortisone and ACTH on fat absorption and that 
the methods of study may not take all these mech- 
anisms into account. 

In the course of steroid therapy euphoria and a 
sense of well-being accompany the improvement in 
appetite and weight gain. The beneficial changes of 
a raised blood pressure, raised blood sugar, increased 
peristalsis, increased metabolic rate and reduction of 
inflammatory and fibroblastic reaction all undoubted- 
ly have a major part in the general clinical improve- 
ment. In Addison’s disease small doses of cortisone 
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restore normal salt retention. An increase beyond the 
needed dose brings about an imbalance of the physio- 
logic state into the opposite direction, resulting in 
excessive salt retention. Therefore, if a deficiency of 
cortical hormones were the cause of the steatorrhea 
in sprue and if fat absorption were influenced by the 
steroid hormones, it might be expected that the ex- 
cessive amounts of steroids administered would not 
only correct the malabsorption but also reduce fecal 
fat below the normal level. This, however, did not 
occur in the cases presented above. In the steatorrhea 
that follows gastrectomy the intestinal mucosa is in- 
tact, and split fat is available for absorption. If the 
intestine could be stimulated to greater fat absorption 
by administration of steroids in large quantities this 
effect should occur in steatorrhea of this type. How- 
ever, no improvement was observed. Normal fecal 
fat levels could not be obtained in the patient with 
sprue. About four or five times the normal amount of 
fecal fat persisted for the entire period while the pa- 
tient was on cortisone. 

The contention that ACTH and cortisone may 
have had a specific effect on the intestinal mucosa of 
the patients with sprue and ileitis cannot be cate- 
gorically denied. However, it seems more likely that 
the intestine shared in the general improvement of 
the body tissues and that fat absorption improved to- 
gether with the general restoration of normal meta- 
bolic processes in the entire body. 

Our findings support the conclusion of authors who 
do not subscribe to the theory of a direct effect of 
adrenocortical steroids on fat absorption. 


SUMMARY 


The effect of ACTH and cortisone on steatorrhea 
in 4 patients with different diseases was investigated 
by means of fat-balance studies over a prolonged 
period. 

The steatorrhea in 1 patient with pancreatic in- 
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sufficiency and in 1 with a partial gastrectomy was 
not modified by ACTH or cortisone. 

A patient with intestinal malabsorption secondary 
to chronic ileojejunitis improved with ACTH and 
cortisone. Another patient with nontropical sprue 
improved markedly on treatment with cortisone. Al- 
though fecal fat excretion was reduced in each case 
it remained abnormally high. It is believed that the 
improvement in these 2 cases may reflect a general 
metabolic restoration rather than a specific effect on 
the absorptive capacity of the intestine. 
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THE HEMATOCRIT OF CAPILLARY BLOOD* 
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f as measurement of the packed red-cell volume 

(or hematocrit) of the venous blood has long 
been recognized as a useful aid in the study of blood 
in a large number of clinical conditions. The technic 
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described by Wintrobe* in 1929, using venous blood, 
has gained almost universal acceptance and is re- 
garded as one of the simplest and most reliable of 
methods. Its value is further enhanced in that the 
commonly accepted “normal values” for the mean 
red-cel] volume, mean corpuscular hemoglobin and 
mean corpuscular hemoglobin concentration have 
been calculated, using packed-cell-volume levels de- 
termined by the Wintrobe’ technic. 
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However, this valuable tool for the study of blood 
diseases is seldom used when dealing with infants and 
small children because of the difficulty of obtain- 
ing samples of venous blood. Many alternative meth- 
ods for measuring the hematocrit devised over the 
years required either capillary or very small quanti- 
ties of venous blood. Most of these procedures have 
had drawbacks, either in design or in application, 
that have prevented them from gaining widespread 
acceptance.® 

In 1934 Guest and Siler* reported a micromethod 
for the determination of the packed cell volume of 
capillary blood. The present study is an evaluation 
of that method, with the use of commercially avail- 
able apparatus. 

In the present study the method described permits 
the hematocrit to be measured easily with the use of 
capillary blood. Briefly, it has the advantages of re- 
quiring very small samples of capillary blood, involv- 
ing only five minutes of centrifugation, being tech- 
nically simple to perform and giving reproducible, 
accurate results that are virtually interchangeable 
with Wintrobe readings. 


MATERIALS 


Blood 


Capillary blood obtained from a finger (or oxa- 
lated venous blood, if available) is used. 


Tubes* 


These are capillary tubes, 75 mm. long and ap- 
proximately 2 mm. in diameter (“melting-point 
tubes’’), containing dried heparin. The tubes are dis- 
carded after use. 


Centrifuget 


This consists of a disklike head with a diameter 
of 19 cm. (7.5 inches). Twenty-four numbered 
radial slots are cut in the head to accommodate the 
capillary tubes, the sealed ends of which rest against 
a retaining rim at the periphery of the disk. The 
head has a close-fitting, detachable cover, which 
provides streamlining and keeps the tubes from be- 
ing thrown out during centrifugation. The head 
locks onto the shaft of a high-speed (10,000-r.p.m.) 
electric motor by means of a spigot so that removal 
of the cover releases the head from the drive shaft, 
thus enabling it to be used as a carrier for tubes be- 
fore centrifuging. A timing device is built into the 
unit, and the whole instrument is enclosed in a strong 
safety shield. 


*Capillary Lege age (Cat. No. 23922), available from Aloe 
Scientific Division of A. S. Aloe Company, St. Louis, Missouri. 


¢International Hemacrit Centrifuge, available from International 
Equipment Company, Boston. 
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Microhematocrit Readert 


This device, designed by one of us (A.R.J.) will 
be fully described in a later communication. It con- 
sists of a holder that permits the capillary tube to 
be radially positioned above a disk on which a loga- 
rithmic spiral is engraved. A second disk, mounted 
below the first on a common axis, bears on its 
periphery a logarithmic radial scale in the range 1.0 
to 100.0. The disks may be rotated independently. 
In operation the part of the logarithmic spiral that 
cuts the plasma level in the capillary tube is found 
by rotation of the upper disk. The 100.0 graduation 
on the lower disk is set opposite a reference line on 
the tube holder, and then both disks are rotated to- 
gether until the spiral line cuts the red-cell level in 
the tube. The graduation on the lower disk that 
falls opposite the reference line at this instant rep- 
resents the hematocrit reading directly expressed as 
percentage of red cells. 


TECHNIC 


A sharp stab with a lancet is made in a finger 
that has been cleansed with 70 per cent alcohol. The 
first drop of blood to appear is wiped away with a 
sterile dry gauze. A free flow of blood is obtained 
by slight compression of the finger proximal to the 
puncture, and a capillary tube is filled by gravity 
to within 1 or 2 cm. of the end. The unfilled end of 
the glass tube is heat sealed by being held perpen- 
dicular to and just touching the outer margin of a 
microburner gas flame for two to four seconds. Con- 
stant rotation of the tube is necessary during the 
sealing process to ensure that the inner base of the 
tube will be flat rather than tapered. 

One quickly becomes expert in this maneuver. Un- 
til such a time, however, it is advisable to fill at 
least 2 capillary tubes so that if the sealing process 
is faulty, the other tube can be used. If the tube is 
held too long in the flame a bubble will form, and 
the tube must be discarded. If the tube is not rotated 
properly the inner base will be tapered, and the tube 
must also be discarded since both these conditions 
will lead to an inaccurate reading. The patients’ 
names should be listed and numbered on a sheet of 
paper, and as the tubes are collected, they can be 
placed horizontally in the correspondingly num- 
bered slots in the portable, lightweight centrifuge 
head. Once sealed, the tube should be so placed 
that the sealed end lies just in contact with the pe- 
ripheral rim of the centrifuge head. Since the centri- 
fuge accelerates very rapidly it will cause glass to 
shatter if the glass is propelled even 1 or 2 mm. by 
centrifugal force. Hence, it is essential that the glass 
be in contact with the metal and not | or 2 mm. 
away from it. 

Once all the glass tubes are inserted, the flat, re- 


tAvailable from International Equipment Company, Boston, 
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movable centrifuge head cover may be screwed in 
place; the tubes need not be balanced in this centri- 
fuge, nor need they be placed opposite one another. 
This permits an odd number of samples to be run at 
a time if one so desires. The automatic timing de- 
vice goes into operation as the motor is turned on. 
The timer should be set for five minutes, at which 
time the motor is automatically turned off. If the 
hematocrit cannot be read promptly the tubes are 
set in a vertical position, with precautions to ensure 
their identity, because slanting of the packed cell 
column occurs if the tube is left in the horizontal 
position for more than thirty minutes. 


EXPERIMENTAL STUDIES 


Two criteria must be fulfilled to establish the 
validity of any new method for determining the 
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1 per cent when the hematocrit was about 45 per 
cent. The figure varied between 2 and 3 per cent 
when the hematocrit was lower. It is apparent that, 
in our hands, the microhematocrit method yields as 
reproducible results as the Wintrobe method. 

Table 1 also contains values derived by other 
workers using a different microhematocrit method 
and the Wintrobe method. These data also show co- 
efficients of variation of 1 per cent when the hema- 
tocrit is about 45 per cent. 

The variability in the microhematocrit levels en- 
countered when as many as three tubes were filled 
from the same finger was studied, as was the vari- 
ability in results when the blood was obtained from 
different fingers of the same hand. Three subjects 
were used for this phase of the study, each having 
a different packed cel] volume; in all, 22 hematocrit 


Tassie 1. Reproducibility of Determinations of Packed Red-Cell Volume with the Microhematocrit and Wintrobe Methods. 


No. or Oxser- 
VATIONS 


Source or PATIENT 


Data 


Present study A 15 
—microtechnic 
B 24 
Cc 22 
McInroy* (1954) 1 20 
—amicrotechnic 2 20 
Present study D 14 
—Wintrobe method E 12 
F ll 
G 12 
(1948) 50 


—Wintrobe method 


Packep VoLumME 


STANDARD 
DEVIATION 


COEFFICIENT 
OF VARIATION 


RANGE 


31.9 +0.95 3.0 30.0-33.8 
43.5 +0.42 1.0 43.0-44.5 
30.9 +0.71 2.3 30.0-32.5 
20.6 +0.3 1.5 Not given 
46.7 0.5 1.0 Not given 
37.2 +0.69 1.9 36.0-38.0 
44.7 +0.45 1.0 44.0-45.0 
34.7 +0.68 1.9 34.0-36.0 
33.4 +0.89 2.7 33.0-34.0 
45.5 +0.4 1.0 Not given 


hematocrit level: the procedure must yield repro- 
ducible results, and it must bear a constant relation 
to the established and universally accepted Wintrobe 
method. 


Reproducibility 


We measured the reproducibility of our results 
with the microhematocrit technic by simultaneously 
spinning many capillary tubes filled from the same 
sample of oxalated venous blood. Three subjects 
were used, each having a different packed red-cell 
volume, and, in all, 61 microhematocrit determina- 
tions were made. The reproducibility of our results 
with the Wintrobe method was also investigated. 
Four subjects were used, each having a different 
volume of packed cells, and, in all, 49 Wintrobe 
hematocrit determinations were made. The data are 
presented in Table 1. 

The coefficient of variation was from 1 to 3 per 
cent when the microhematocrit method was used 
and from 1 to 2.7 per cent when the Wintrobe meth- 
od was used. In both procedures the variation was 


levels were determined on capillary blood by means 
of the microhematocrit method. There were essen- 
tially no differences in the packed cell volume of 
capillary blood regardless of which finger was used 
or the number of tubes filled from each finger. 


Comparison with the Wintrobe Method 


With the technic described, the hematocrit of 
capillary blood was determined in 100 infants and 
children seen in the Research Hematology Labora- 
tory at the Children’s Medical Center. Oxalated 
venous blood was also obtained from each of these 
subjects, and, simultaneously, the hematocrit of the 
venous blood was determined by the technic just 
described as well as by the conventional Wintrobe 
method. 

The hematocrit levels of these 100 bloods as de- 
termined by the Wintrobe method varied from 16 
to 63 per cent. The details of the distribution are 
shown in Table 2, which also indicates the corre- 
sponding levels obtained by the microhematocrit 
method. Figure 1 is a plot of the packed red-cell 


| | 
4 
he 


Vol. 253 No. 8 


volume as determined by the microhematocrit versus 
that as determined by the Wintrobe method. 

It is clear that the microhematocrit levels closely 
approximate the Wintrobe hematocrit levels through- 


TaBLe 2. Wintrobe Hematocrit Levels of 100 Samples of 
Venous Blood and the Mean Values of the Corresponding 
Microhematocrit Levels. 


No. or Hematocrit Hematocrit witH MicroMeTHop 
SAMPLES WITH 
WINTROBE 
MerHop 
VENOUS BLOUD CAPILLARY BLOOD 
% 
14.8 
18.0 15.8 
19.0 18. 
26.0 25.0 
29.0 


% 
14.8 
17.5 
19.5 
26.0 
28.0 
30.0 
35.0 
36.0 
32.0 
36.0 
33.3 
36.5 
36.5 
37.4 
37.8 
38.6 
39.8 
39.0 
40.5 
40.0 
41.6 
42.5 
43.4 
46.0 
45.5 
44.5 
56.0 
60.0 


out the observed range and that a straight line may 
be fitted to the points in Figure 1. Hence, there is 


MIcROHEMATOCRIT 


35 45 55 6s : 75 

Wintrose Hematocrit 

Ficure 1, Packed Cell Volume, As Determined by Micro- 
hematocrit and Wintrobe Methods. 


a constant, easily defined relation between the levels 
obtained by the two methods. 

The mean packed red-cell volumes of the 100 pa- 
tients obtained by each of the three determinations 
are presented in Table 3. This table also shows the 
correlation coefficients between the values obtained 
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by the Wintrobe method and those obtained by 
each of the microhematocrit determinations. 


TaBLe 3. Comparison of the Mean Packed Cell Volume in 
100 Consecutive Patients, As Determined Simultaneously by 
Three Methods. 


MetHop Mean Sranparp CORRELATION 
STanpARD DIFFERENCE Error OF COEFFICIENT 
Error OF BETWEEN DIFFERENCE BETWEEN 
MEAN 


WInTROBE WINTROBE 
& INDICATED & INDICATED 
Metuops MetTHops 
Capillary blood in 37.9 -1.7 0.933 
mucrohematocrit 
tubes +0.6 +0.2 
Venous blood in 38.3 —1.2 0.957 
microhematocrit . 
tubes ‘+0.6 +0.2 
Venous blood in 39.6 


Wintrobe tubes +0.6 


The Wintrobe method yields a significantly higher 
packed cell volume than either of the microhema- 
tocrit methods (P < 0.001). It must be emphasized, 
however, that, although the differences between the 
means are statistically significant, they are so small 


C=6.2+0.88a (A=Capillary) 
70-4 C=2.1+0.98b (B= Venous) 


Wintrose Hematocrit 
§ 


w 


20 30 40 50 60 70 


MICROHEMATOCRIT 


Ficure 2. Nomogram for Conversion of Microhematocrit to 
Wintrobe Hematocrit Levels. 


— 1.7 and 1.3, respectively (Table 3) — that they 
are without practical significance. 

The correlation coefficients (Table 3) between 
each of the microhematocrit determinations and the 
Wintrobe hematocrit determination are very high: 
933 when capillary blood is used and 0.957 when 
“-ncus blood is used in the microhematocrit. There- 
fore, microhematocrit levels predicted from Win- 
trobe levels or, vice versa, Wintrobe hematocrit levels 
predicted from microhematocrit levels will be very 
close to, if not identical with, the observed values. 
The predicted values for the microhematocrit levels 
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would be based on the equations derived to describe 
the distributions represented in Figure 1. These are 


— 0.91 + 098 c¢ (1) 
1.47 + (2) 


where a = the microhematocrit level using capillary 
blood; b = the microhematocrit level using venous 
blood; and c = the Wintrobe hematocrit level. The 
equations for predicting the Wintrobe hematocrit 
level from the microcapillary hematocrit level are 


6.2 + 0.88 a (3) 
2.1 + 0.98 b (4) 


a 
and b = 


c= 
and c = 


where a, b and c have the same meanings as those 
given above. 

The nomograms corresponding to equations (3) 
and (4) are presented in Figure 2. They may be used 
to convert the microhematocrit levels to the corre- 
sponding Wintrobe level. 

It is worth noting that the packeu cell volumes 
ranging from 35 to 55 per cent, as determined by 
the microhematocrit, do not differ from the pre- 
dicted Wintrobe packed cell volumes by more than 
2 units. When the microhematocrit level of capillary 
blood is 35 per cent the predicted Wintrobe value 
is 37.0 per cent; when the former is 55 the latter is 
54.6 per cent. When venous blood is used in the 
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microhematocrit the predicted Wintrobe hematocrit 
levels at the corresponding points are 36.5 and 56.0 
per cent respectively. 


SumMMARY AND CONCLUSIONS 


The microhematocrit method is a dependable one 
that gives highly reproducible results. 

In the microhematocrit method described, venous 
or capillary blood may be used interchangeably. In 
either event the results are comparable to those ob- 
tained when the Wintrobe technic is used. 

Only five minutes of centrifugation are required, 
and the technical aspects of collecting and processing 
the blood are quite simple. 


We are indebted to Dr. Louis K. Diamond, director of 
the Hematology Research Laboratory and the Blood Group- 
ing Laboratory, Children’s Medical Center, for guidance in 
the design of the experiment and for helpful criticisms. 


REFERENCES 


. Wintrobe, Simple and accurate hematocrit. J. Lab. & 
Clin. Med. 1S: 

. Idem. Clinical Hematology. Third edition. 1048 pp. Philadelphia: 
Lea & Febiger, 1951. 

. MclInroy, R. A. Micro-haematocrit for determinin ed cell 
no and ‘sist concentration on capillary blood. J. Clin. 
‘al 

. Guest, e ™., and Siler, V. E. Centrifuge method for determina- 
of cells in blood. @& Clin. Med. 19:757- 


Biggs, .» and Macmillan, R. L. Errors of some haematological 
=e ae Pe, they are used in routine laboratory. J. Clin. Path. 1: 


ATHLETIC TRAUMA AND 


INCIDENTAL DISEASE 


Principles and Analysis at Boston College, 1950-1955 
Rosert V. Connon, M.D.* 


NEEDHAM, MASSACHUSETTS 


has been considerable lay and medical 
interest in athletic trauma and its incidental dis- 
ease for many years. The occasional fatal traumatic 
or medical case in athletics has stimulated medical 
authorities in attempts to prevent such catastrophes. 
This paper discusses athletic medical results ob- 
tained at Boston College during a five-year period, 
1950 to 1955. Nine hundred and twenty athletes 
participated in varsity competitive football, hockey, 
track, basketball and baseball. The current collegiate 
and general medical literature on athletics has been 
reviewed,’ 


SCREENING 


The athletic-team physician at Boston College is 
responsible to the faculty chairman of the Athletic 
Board. The Athletic Medical Department consists 
of 3 physicians, a trainer and an assistant trainer. 
During this five-year period the policy has been to 

*Instructor in purer, Tufts University School of Medicine; surgeon, 


Glover Memorial Hospital; assistant visiting surgeon, St. Elizabeth’s 
Hospital, Brighton, Massachusetts. 


have one of the trained first-aid men present at all 
college games and practice sessions involving bodily 
contact and to have one of the doctors present at 
all contact football sessions and games, as well as 
all hockey games. As recommended by the Third 
National Conference of Health in Colleges, a medi- 
cal history is taken, and physical examination, uri- 
nalysis, x-ray study of the chest and electrocardiog- 
raphy are performed on all athletes annually, be- 
fore participation. The history, physical examination 
and urine and x-ray examinations are repeated on a 
yearly basis. Electrocardiograms are taken only on 
first examination, unless clinical symptoms indicate 
a repetition. These clinical procedures have con- 
firmed the axiom that the medical history and 
physical examination are most important factors in 
determining the health of an athletic participant. 
From findings of these screening examinations 5 
athletes were ruled out permanently from athletic 
participation. One, who was found to have a tumor 
of the testicle, was referred to his family doctor for 
follow-up study and treatment. A central type of 
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early infectious arthritis was discovered in a candi- 
date for track. Two athletes presented clinical his- 
tories of old rheumatic fever, with organic evidence 
of persisting heart murmur and definite histories of 
early congestive changes during exertion. The fifth 
was found to have acquired a clinical lumbar-disk 
syndrome incurred while working on a summer con- 
struction job. 


DISQUALIFICATION BECAUSE OF INJURY OR ILLNESS 


During this five-year period the Medical Depart- 
ment noted 448 injuries or illnesses during athletic 
participation that resulted in some degree of tem- 
porary or permanent disqualification. This repre- 
sented a 48.7 per cent rate of injury or coincidental 
illness during athletes’ participating time. This is in 
contrast to a 70 per cent figure cited in the litera- 
ture by McPhee’ during his analysis of a ten-year 
period of athletic injuries and illness at Princeton. 
The lower figure may be explained by the fact that 
it represents only injuries and illness that disqualified 
a participant for a specified period. 

There were 10 cases of injury and 1 of illness as- 
sociated with athletic participation that caused the 
Medical Department to rule that these athletes 
should not participate further in athletics. Nine of 
these occurred in football, 1 in hockey, and 1 in bas- 
ketball. 

Two football players sustained neck injuries of 
sufficient gravity to rule out further participation. 
One of these was associated with unilateral nerve 
signs that made it possible to make a diagnosis of 
a cervical-disk injury that was later borne out at 
operation, The second athlete sustained a high facet 
injury of the first and second cervical vertebras, with 
minor subluxation on severe stress. Both these in- 
juries were diagnosed early, and no disability fol- 
lowed extensive medical care and consultations. 
Three players were separated from the squad be- 
cause of shoulder dislocations. One of these was due 
to a glenoid fracture sustained during participation 
in athletics outside Boston College; it left a joint 
instability of such a character that repeated disloca- 
tions occurred. Two patients had initial and repeated 
shoulder dislocations. In each case the initial injury 
was treated conservatively, but repeated episodes 
occurred on minor stress. One of these required a 
surgical operation because of the amount of exist- 
ing capsule defect. Another football player was dis- 
qualified because of 2 concussions in varsity compe- 
tition; he had a history of a previous concussion in 
high school. Bilateral transient sciatica affecting the 
leg occurred in another case, with x-ray evidence of 
a congenital anomaly of the lower back with spon- 
dylolisthesis. Still another athlete had a severe re- 
peated injury to the gastrocnemius tendon, with 
anterior hemorrhage that ossified and gave him an 
impairment of ankle-joint function. The ninth foot- 
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ball participant had an attack of moderately acute 
ulcerative colitis during the preseason practice ses- 
sions. 

The hockey player noted the onset of precordial 
chest pain of a suffocating type that lasted for a 
period of several hours after tournament play at 
high altitude in Colorado. He was hospitalized, and 
electrocardiograms revealed persistent abnormal 
tracings on three occasions over a period of a week 
that were consistent with myocardial ischemia. Al- 
though consultation and medical follow-up study 
gave no definite evidence of infarction, the occur- 
rence of such a syndrome in a young athlete was 
considered to make further athletic participation in- 
advisable. 

The basketball player had to discontinue further 
participation because of an old back epiphysitis, with 
scoliosis and pain. 

When one considers that 7 of the football cases 
occurred without predisposing factors involved, the 
rate of football injuries of sufficient extent to rule 
out further football participation on a permanent 
basis becomes 1.3 in 100. This figure compares very 
closely to that of 1 in 100 reported by McPhee’ in 
his ten-year analysis of football injuries at Prince- 
ton. Medical records reveal that 22 athletes, pre- 
dominantly football players, with a small percentage 
of hockey players, were disabled for a particular 
athletic season. This represented an incidence of 
4.4 per cent in comparison to one of 3.1 per cent 


reported by McPhee.” 


Types or Injury 


Regarding the specific injuries incurred during 
athletic trauma necessary information can be ob- 
tained from medical records. 


Knee Injuries 


There were 49 knee injuries, of which 5 required 
open operation. All these injuries were treated in a 
routine, conservative manner, with freedom from 
weight bearing, compression bandages and ice ap- 
plied during the early minutes of the injury. Aspira- 
tion of fluid within the joint was not practiced; heat 
applications and natural absorption of the joint 
fluids constituted the prevailing policy at all times. 
The more severe knee injuries were associated with 
a considerable number of tears of the medial collater- 
al ligament, partial and complete; the percentage of 
cartilage injury in these cases was low, and con- 


servative treatment resulted in cures in most of. 


them. Of the 5 operations only 3 were done for pure 
cartilage injuries, and good results were obtained in 
all; in 1 of these an osteochondritis of the medial 
femoral condyle was revealed (no doubt a result of 
the extreme stress that the knees of a heavy lineman 
sustain in football action since the same process has 
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been considered to exist in the arthritis found on x- 
ray study on knees of many football players, par- 
ticularly linemen). The last knee operation was for 
a calcified pretibial bursitis, The rate of approxi- 
mately 10 per cent of operations for these knee in- 
juries compares closely with that cited by McPhee.’ 


Ankle Injuries 

Thirty-four ankle injuries were noted during this 
period, with 4 established fractures. One injury was 
associated with 2 different injuries to the gastroc- 
nemius tendon, with calcification of a blood clot 
posterior to the capsule of the ankle; this was later 
operated on for removal of the calcified hematoma. 
Clinically, it was the opinion of the Medical Depart- 
ment that the more severe ankle sprains, of which 
there were many, were the tears of the anterior tibio- 
fibula ligament described by Thorndike.* These par- 
ticular injuries required a minimum of two or three 
weeks for recovery and had a tendency to recur in 
a chronic form. Routine strapping of ankles during 
contact stress has been considered a great aid in the 
prevention of ankle strains. 


Injuries of Adductor Thigh Tendons 

There were 5 injuries of the adductor thigh 
tendon, with 1 that caused an extensive iliac retro- 
peritoneal hematoma and false signs of an acute 
surgical abdomen for two or three days. These were 
recognized as such; careful hospital observation ruled 
out indication for laparotomy. 


Neck Injuries 

There were 8 neck injuries of significant extent; 
the 2 described above involved permanent separa- 
tion from contact football. The remainder were liga- 
ment strains, and the patients recovered completely 
in seven to fourteen days. 


Concussions 

Ten concussions of significant extent were re- 
corded; 1 is described above. All the patients were 
observed closely in the hospital, with appropriate 
neurosurgical consultations and electroencephalog- 
raphy. 
Shoulder Injuries 

There were 12 significant contused shoulder in- 
juries. These responded well to routine heat therapy 
and careful preservation of motion range under 
treatment. In 4 cases residual traumatic bursitis and 
tendonitis about the shoulder were noted. There 
were 6 shoulder dislocations; 3 of the more severe 
ones are described above. 


Acromioclavicular Separations 


Approximately 6 acromioclavicular separations 
were noted during this time; only 1 was complete. 
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None of these patients were operated on, and all 
obtained excellent results. 


Fractures 


There were 44 fractures, 4 of the ankle (medial 
or bimalleolar), 1 (compound) of the tibia and fibu- 
la, 3 of the lumbar transverse processes, 1 of the foot 
(scaphoid), 14 of the nose, 2 of metatarsals and 3 
of metacarpals, 3 of the wrist (navicular), 1 of the 
humerus, 4 of phalanges, 1 of the sternum, 2 of the 
radius, 2 of the zygoma and 3 of ribs. 

One rib fracture had excessive callus that pro- 
duced an x-ray picture compatible with a chondro- 
ma; the rib was resected to eliminate the possibility 
of such a tumor. 

Navicular fractures of the wrist were based on old 
high-school injuries in 2 of the 3 reported cases. In 
1 case a small fragment was removed surgically. 

The 1 recorded fracture of the sternum had a 
traumatic effect on the heart as confirmed by ab- 
normal electrocardiograph tracings; the examination 
was indicated because of peculiar chest symptoms 
associated with a mild febrile reaction over a period 
of several days. It was considered that the heart 
made a full recovery; the patient was allowed par- 
ticipation after a one-year rest, and had no recur- 
rence of the symptoms. 

There was 1 severe compound comminuted frac- 
ture of the tibia and fibula during a football game. 
Two days later a severe viral infection made its first 
clinical appearance. After a clinically stormy course 
the patient made a complete recovery. 

Nasal fractures, when recognized as having any 
disability or obstruction, were treated immediately, 
and nose-guard protection provided subsequently. 
Four plastic repairs of the nose were performed af- 
ter the completion of the senior year in cases in 
which there was persisting cosmetic nasal deformity. 


Contusions 


Six extensive thigh contusions were recorded, of 
which 2 consisted of severe transection of the quad- 
riceps muscle in its body portion. One patient re- 
covered on conservative therapy after approximately 
three months; the other required surgical repair at 
a later date with a fascia-lata transplant, with a good 
clinical result. Two other quadriceps contusions were 
of the paretic variety; one was associated with a per- 
sisting causalgia that took four months to be cured. 

Ten contusions about the abdomen and anterior 
hip required careful hospital surgical observation to 
rule out any associated injury to an intra-abdominal 
viscus. In 1 of these cases a contused-liver syndrome 
was diagnosed, and surgery was avoided by means 
of careful continuous attention with a good result. 
Fortunately, there was no case of ruptured spleen, 
although 2 patients were watched very closely for 
this syndrome. Numerous contusions of other por- 
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tions of the body were sustained; some of these 
were associated with large hematomas, which were 
treated in routine conservative fashion. 


Back Injuries 
Fourteen back injuries were observed during this 


period. Of these, 1 (described above) caused per- 
manent withdrawal from participation in football. 
Another patient had a history of a lumbar-disk syn- 
drome in high-school football that had been treated 
by competent orthopedic care, with a good clinical 
recovery; because of normal findings and the pa- 
tient’s eagerness to participate again in football, he 
was permitted to do so without further difficulty. 
One athlete, mentioned above, had a classic acute 
disk syndrome sustained during heavy lifting for a 
construction company in the summer. In 4 other 
back injuries of this group there was evidence of an 
unstable lower back, with congenital anomalies of 
joint articulations. These patients, however, re- 
sponded to care and recovered fully after a year’s 
separation from football. All 4 were able to resume 
football in the following year without further diffi- 
culties. 


Discussion 


In the period under consideration numerous ex- 
amples of spontaneous severe disease and_ illness 
have occurred in athletes during participation. Sev- 
eral acute, severe viral infections, varying from sys- 
temic influenza and gastroenteritis to infectious 
mononucleosis, occurred. Interestingly enough 6 dis- 
tinct syndromes of neurocirculatory asthenia were 
observed during this period, none of which prevented 
participation in contact sports. All these patients 
manifested a distinct lack of sustained stamina while 
in actual sports participation. Organic heart dis- 
ease can occur before participation in sports, and 
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it is wise to screen it out. Functional heart symptoms, 
as described above, may also be detected in associa- 
tion with trauma. Participation in sports in such 
cases was not permitted until the opinions of medi- 
cal and cardiac consultants had been obtained. 


SuMMARY 


The medical policies and methods of the Boston 
College Athletic Department are described. The rea- 
sons for permanent and temporary disqualification 
for participation in sports are enumerated. Clinical 
findings concerning the specific injuries that a body 
sustains during athletic trauma are discussed. Refer- 
ence is made to coincidental disease occurring dur- 
ing participation in athletics. 

On the basis of medical screening during seasonal 
participation in sports, athletes with conditions re- 
garded as medical risks are removed from body- 
contact sports. This policy is believed to have pre- 
vented severe and perhaps even fatal medical acci- 


dents. 
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| apcevlenesia years ago I gave 10 mg. of morphine 
intravenously to a woman with severe abdominal 
pain and a shaking chill due to a septic abortion. The 
chill promptly stopped. A short while later the pa- 
tient thanked me, noting that the pain had actually 
been more endurable than the chill and that she was 
glad that I had been able to stop the chill. When, 
several days later, another patient presented herself 
at the hospital with a shaking chill in addition to pain 
from a huge gluteal abscess, I decided again to give 
morphine intravenously for the pain, but more specif- 


*Chief, Medical Service, Veterans Administration Hospital. 


USE OF MORPHINE IN TERMINATING CHILLS AND AS AN ANTIPYRETIC 
Wa Ter Marcuanp, M.D.* 


BEDFORD, MASSACHUSETTS 


ically to note its effect, if any, on the chill; 10 mg. of 
morphine was followed by prompt cessation of the 
chill. 

This paper reports my clinical experience with the 
use of morphine in terminating chills and presents 
data showing that morphine has a definite antipyretic 
action that is of use in therapeutics. 


Review OF THE LITERATURE 


I have been unable to find any reference in the 
literature concerning the use of the opium alkaloids 
for the termination of chills in human beings. Magne’ 
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reported the termination of shivering in dogs exposed 
to a low environmental temperature with 0.05 mg. of 
apomorphine per kilogram of body weight. 

An antipyretic action of the opium alkaloids was 
first noted by Manassein? in 1869. He reported that 
the usual hyperpyrexia (0.5 to 0.8°C.) — that he 
obtained by injecting putrid fluid into fasting rabbits 
— did not occur when the rabbit had been given 120 


Diagnosis in 56 Cases of Chill Treated with 
Morphine. 


TABLE 1. 


Diacnosis No. or Cases 
Transfusion & plasma reaction 14 
Cellulitis; lymphangitis. 

Malaria, therapeutic 


Reaction to intravenous infusion 
of fluid 


Reaction to typhoid vaccine 
Septic abortion 

Pneumonia 

Septicemia 

Malaria 

Drug fever 

Subacute bacterial endocarditis 
Mercuhydrin reaction 
Pyelonephritis 

Gluteal abscess 


Perirectal abscess 


mg. of morphine. He also found that, when the nar- 
cosis abated too rapidly, the fever made its appear- 
ance, but was not as high as that in non-narcotized 
rabbits. Since Manassein first made his observations, 
other workers** have found morphine to have an 
antipyretic action in rabbits and dogs. It must be 
noted that with but two exceptions** narcotizing 
doses of morphine were used. 

Regarding the antipyretic action of morphine in 
human patients, Preisendérfer,® in 1880, described a 
case of advanced tuberculosis with fever in which 30 
mg. of morphine was given and in which the tem- 
perature ninety minutes later was found to have 
dropped 0.6°C. In 1914 von den Velden’® reported 
the effect of morphine and codeine on the tempera- 
ture of patients with croupous pneumonia. In 5 cases 
he noted a fall in body temperature of 0.8 to 2.1°C. 
in two or three hours. 


Cumicat Strupies 


Termination of Chill Reactions 


Perera,’ in an excellent review of the subject, 
notes that “to both physician and layman, a chill rep- 
resents a serious and alarming sign.” I would add 
further that a chill, aside from being an alarming 
sign, is one of the most unpleasant symptoms of dis- 
ease that a patient must endure. It is quite surpris- 
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ing, therefore, that not until 1938, when Beeson and 
Hoagland” reported the use of calcium chloride for 
the relief of chills, was an agent available to the phy- 
sician for the alleviation of this most distressing symp- 
tom. In their hands calcium chloride intravenously 
terminated chills in the majority of cases, but they 
noted no antipyretic action of the drug. In my own 
experience calcium chloride frequently failed to termi- 
nate a chill, probably because of very slow instillation 
of the chemical in an endeavor to avoid cardiac syn- 
cope or hypotension. In addition to the potential 
dangers from a cardiac point of view calcium chloride 
has the drawbacks of frequently causing a phlebitis 
and also marked tissue destruction if the substance is 
injected outside the vein. These factors, in my opin- 
ion, make calcium chloride an agent far from ideal 
for the termination of chills. 

Intravenous administration of morphine is rela- 
tively free from danger when used judiciously.** In 
my own experience the procedure has had no un- 
toward reactions, and in every case the chill was 
promptly terminated. 

The cases for which morphine intravenously was 
used fell into two groups. In the first group were pa- 
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Ficure 1. Effect of Morphine on Rectal Temperature of 
a Patient Given Malaria Treatment for Paresis. 


tients in whom the chill was associated with a rising 
body temperature, and in the second group were 
those in whom the chill was associated with a pre- 
sumptively normal or falling body temperature. 

The types of cases in the first group, along with 
the underlying pathologic state, are listed in Table 1. 

In the second group were 30 acute battle casual- 
ties seen shortly after injury. Three patients had 
severe burns, and 27 had wounds of varying severity 
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from shell fragments. In all cases pain was the indi- 
cation for morphine, but chill reactions of varying de- 
gree and from a variety of causes, such as shock, 
fright and low environmental temperature, ceased 
promptly after the instillation, intravenously, of 15 
to 30 mg. of morphine. 


Antipyretic Use 


Although reported in the literature*’® the use of 
morphine as an antipyretic agent has found little ac- 
ceptance by the medical profession. This is quite 
understandable since hydrotherapy and the chemical 
antipyretics have in ordinary circumstance proved 
highly efficacious. There are situations, however, in 
which I have found morphine to be the more ideal 
antipyretic agent — namely, in cases in which it is 
desirous to stop immediately any further increase in 
body temperature. Such a circumstance is shown in 
Figure 1. The patient, receiving malaria treatment 
for general paresis, suddenly became cyanotic and 
dyspneic during a paroxysm. The temperature at this 
time was 104.8°F., and he was having a chill. It was 
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Ficure 2. Control of Rectal Temperature and Chills in 


Artificially Induced Fever by Means of Morphine. 


imperative to stop the chill and reduce the fever im- 
mediately. Morphine accomplished both promptly. 

Another use for morphine is shown in Figure 2. 
During a malarial paroxysm morphine in small doses 
used at the appropriate time can keep the fever with- 
in bounds so that the patient is spared the deleterious 
effects of fever above 105°F. and yet obtains the ad- 
vantages of malaria therapy with the temperature in 
the range of 104°F. 

If morphine is given early in the malarial paroxysm 
and the dosage is relatively large, it is possible to pre- 
vent the chill and suppress the fever. Typical fever 
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curves to illustrate this are found in Figures 3 and 4. 
In the use of triple typhoid vaccine for fever ther- 
apy it was found that if morphine was given sub- 


MORPHINE 15 mg. 1.V. 
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Ficure 3. Temperature (Rectal) Curves in Artificial Ma- 


laria Controlled by Morphine. 


cutaneously before or intravenously with the vac- 
cine, the expected febrile response did not occur. 


SUMMARY AND CONCLUSIONS 


A hitherto undescribed action of morphine—name- 
ly, its ability to terminate a chill—is noted. An experi- 
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Ficure 4. Effect of Morphine on Rectal Temperature and 
Chills in Paroxysms of Artificially Induced Malaria Therapy. 


ence in which this action of morphine invariably gave 
prompt and comforting relief to patients having a 
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chill and was unattended by adverse reactions is de- 
scribed; the termination of a chill was accomplished 
with 8 to 30 mg. of morphine given intravenously. 

It is not well known that morphine has an anti- 
pyretic action. Further evidence to confirm the fact 
of antipyresis with morphine is furnished, and its use- 
fulness in certain situations in clinical medicine is 
noted. 
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SPECIAL ARTICLE 


BRITAIN’S HEALTH SERVICE 


FFrRANGCON Roserts, M.D.* 


CHESHAM, BUCKINGHAMSHIRE, ENGLAND 


HE British National Health Service being now in 
its seventh year, the present is a fitting time to 
take stock of the position. It should first be said un- 


equivocally that the Health Service is firmly, and so 
far as can be seen, permanently established in the 


national life. There is not the smallest doubt that to 
the individual patient it is of immense benefit. All 
classes, and particularly the middle class, are freed 
from all anxiety regarding the cost of any illness that 
may befall them. The voluntary hospitals have been 
saved from the bankruptcy that awaited them. They, 
together with the hospitals previously administered 
by local authorities (such as fever and mental hospi- 
tals), have been placed on a sound democratic basis. 
No longer does their size and efficiency depend upon 
the wealth of the community that they serve; no 
longer are they managed by irresponsible and ob- 
scurantist busybodies who hold the fate of physicians 
in their hands. The service of consultants and spe- 
cialists is being evenly distributed throughout the 
land, so that patients living in remote districts and 
suffering from complaints however obscure have the 
benefit of adequate investigation and treatment, in- 
cluding subsequent rehabilitation. 

In their new form hospitals have lost none of the 
affection in which they have always been held. There 
are, indeed, a growing number of voluntary organiza; 
tions whose purpose it is to provide amenities that 
are outside governmental scope. In many places 
“Friends of the Hospital” provide minor amenities 
such as tennis courts for nurses. But although this is 


*Formerly, consultant radiologist, Addenbrooke’s Hospital, Cam- 
bridge, England. 


the general attitude there is one development that 
causes grave concern—namely, the increasing prac- 
tice of suing hospitals for faulty treatment. When 
hospitals were supported by voluntary contributions 
legal actions against them were almost unheard of. 
Few solicitors would allow their clients to take such 
a step. Now hospitals are fair game since it is the 
taxpayers’ money that is involved. The litigant stands 
the chance of a substantial gain and, owing to the 
recently introduced Free Legal Aid Scheme, nothing 
to lose. 


Criticism is mainly directed against the long delay 
in receiving treatment. This takes three forms. The 
first is queuing up in outpatient halls. Where this 
occurs it is entirely due to bad management. It is 
confined to hospitals that have neglected to adopt 
the simple and efficient appointment system. At its 
worst, however, such delay is far less than it was 
under the old system. Complaint is made that some 
specialists are inexcusably unpunctual in their 
attendance. 


Secondly there is delay in obtaining an appoint- 
ment. It is quite usual for a patient suffering from a 
comparatively simple complaint to have to wait as 
long as two months. General practitioners are 
accused of referring patients to hospitals without 
sufficient reason. On the other hand specialists tend 
to be obsessed with the desire for perfection, prefer- 
ring the exhaustive examination of the few to the 
slightly less exhaustive examination of the many, 
regardless of the principle of the greatest good to the 
greatest number. 
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Thirdly, there is delay in admission to the wards. 
This is very serious and is mainly due to financial 
considerations to be mentioned later. Urgent cases 
are naturally admitted before the nonurgent, with 
the result that long-stay patients such as old people 
with fractured femurs impede the rapid turnover of 
short-stay cases. 


GENERAL PRACTITIONERS 


General practitioners, now that their financial 
claims have been met, seem to be well satisfied. If 
they have more forms to fill up they are at least re- 
lieved from bookkeeping and bad debts, and from 
the embarrassment of having to limit their attend- 
ance according to their patients’ pockets, All neces- 
sary drugs are theirs to give. Pathologic and roent- 
genologic examinations are becoming more readily 
available to them, and a start has been made in the 
provision of various ancillary bodies such as health 
workers whose function it is to look after the home 
conditions of patients. Encouragement is being given 
to group practice (a more natural and less costly 
development than the health centers originally pro- 
posed), which should give them greater freedom for 
leisure and attendance at refresher courses. 

Much has been written concerning abuse of the 
Service. It may be said, however, that now that 
the novelty has worn off demands upon physicians 
for trivial complaints, arising out of a desire to get 
something for nothing, are made only by a few. Such 
people at least have the excuse that early recourse 
to the physician is constantly dinned into their ears 
by advocates of early diagnosis. Abuse of this kind, 
moreover, was by no means unknown under the old 
system, and it was the universal experience that the 
offenders were usually those who were most dilatory 
in paying their accounts. 

Two minor complaints are made. In the first 
place some patients are inclined to dictate treatment: 
“TI want penicillin” or “I want to see a specialist.” 
It is, of course, only natural that the right to free 
treatment should encourage aggressive behavior, but 
physicians should have sufficient strength of charac- 
ter to resist it. Secondly, middle-class patients tend 
to resent the disappearance of the preferential treat- 
ment and the minor amenities to which direct pay- 
ment for services previously entitled them. I should 
say at once that the Service has not resulted in any 
deterioration in the physicians’ attitude toward their 
patients. If they now have less time to sit and gossip 
with those of their own class it is because of the in- 
creased work thrown upon them. They have, too, re- 
sponded well to the spirit of the times by improving 
their equipment and the accommodation and amen- 
ities of their offices. 


ENTRY INTO PRACTICE 


Apart from complaints that the three branches 
of the Service—general practice, hospitals and the 
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work administered by local authorities—are not suffi- 
ciently co-ordinated, the general working of the 
Service gives satisfaction. Serious problems have, 
however, arisen. These concern entry into both 
general and consultant practice. It may seem sur- 
prising that, at a time when general practitioners are 
working harder than ever, entry into practice was 
never more difficult. Before the Health Service came 
into operation general practice was entered in two 
ways: purchase and squatting. Purchase, of course, 
needed capital, but a loan could always be obtained 
on terms that were by no means onerous. To the 
Labour Government the idea that the welfare of 
patients should be determined by a physician’s pocket 
was anathema, and, despite the strenuous opposition 
of the profession, purchase was made illegal, a 
“global” sum* being set aside for good will. Squat- 
ting and waiting for patients to come was a slower 
process but by no means unsuccessful, I have never 
known a young doctor of reasonable ability and en- 
terprise fail to make good by one or the other of 
these methods. 

Now, one of the aims of the Service (and a very 
laudable one) is to equalize the distribution of physi- 
cians over the country so that areas are served ac- 
cording to their needs rather than their wealth. 
Areas have therefore been designated “overdoctored” 
or “underdoctored.” Only in the latter is squatting 
permitted, the squatter being given a smaller grant 
to last him while he builds up a list of patients. In 
all areas, when a vacancy occurs through death or 
retirement, the post is advertised, and the successor 
selected by a local committee. The virtual limitation 
of the number of practices, combined with the in- 
creasing number of physicians desiring them, means 
that hundreds of physicians are doomed to spend the 
best years of their lives as assistants or locum tenentes. 
Owing to the capitation system of payment princi- 
pals are naturally reluctant to take assistants into 
partnership. The amount of distress thus caused 
can be gauged from the fact there may be 50 or 60 
applicants for a vacancy. One cause of the trouble, 
it is said, is that physicians are reluctant to practice 
in the North, where amenities are fewer and the cli- 
mate less agreeable. The difficulty could be solved 
by reducing the maximum number of patients from 
3500 to 2500, a step desirable on other grounds. But 
this could not be done without an increase in the 
capitation fee that would certainly be resisted by 
the taxpayer. 

The abolition of the purchase of practices also 
affects the exchange of practices. Previously, a phy- 
sician, considering himself too old to continue in a 
large industrial practice, could easily exchange it for 
a small practice in a seaside resort. Such an exchange 
can still be made, but only with great difficulty. 


*A “global”? sum of money equivalent to the estimated value of all 
the general practices in Great Britain in 1 was set aside by the 


Government to compensate general practitioners for the loss of the 
salable value of their practices; on retirement they were to receive 
this sum. 
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REGISTRARS 


In hospitals an analogous difficulty affects the 
registrars. Concerning these a word of explanation 
is necessary. Before the war registrars were among 
the senior interns. They were few in number, a large 
teaching hospital having about 3 — 1 in medicine, | 
in surgery and 1 in obstetrics. The posts were held 
for one or two years and were regarded as stepping- 
stones to the honorary staff. Holders who were un- 
successful in realizing this ambition went into general 
practice in a provincial town, where their special ex- 
perience enabled them in due course to practice 
their specialty as consultants in the local hospital. 

At the end of the war the Ministry of Health 
created a large number of registrarships, partly to 
make good the abnormal number of retirements and 
partly to provide the advanced training that promis- 
ing young physicians had lost through service in the 
armed forces. Their number has been further in- 
creased by the augmented demand for consultants 
created by the Health Service. These registrars are 
now considered essential to the hospital service, 
every consultant having one or two of them. They 
assist him in his work and act on his behalf during 
his absence. 

Unfortunately, this increase in the number of 
registrars has not been accompanied by an equiva- 
lent increase in the number of consultant posts, with 
the result that only a small proportion, estimated at 
about 1:10, of the registrars have any chance of 
permanent establishment. The plight of these unfor- 
tunates, many of them approaching middle age with 
wives and families, is indeed heart-rending. General 
practice is virtually closed to them because there are 
sufficient competitors from among assistants in gen- 
eral practice and because their training has lain in 
an entirely different direction. So most of them are 
reduced to the dreary round of applying for one 
permanent post after another. Even in towns of 
150,000 there may be as many as 70 applicants 
where perhaps there would have been only 1 or 2 be- 
fore the war. 

This problem is naturally arousing a good deal of 
thought. One solution suggested is the creation of 
a number of subordinate permanent posts. It is a 
reflection on modern civilization that so many high- 
ly skilled persons should be doomed to live more 
than haif their lives before attaining to positions of 
complete independence and full responsibility. Some 
general practitioners think that in the smaller hos- 
pitals registrars are quite unnecessary and that the 
work could be done by themselves in the capacity 
of part-time clinical assistants as was done before 
the war. 


Too Many Docrors? 


In short, therefore, both in general and in hos- 
pital practice the Health Service is a very good thing 
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for the established, but for the unestablished it can 
be grim in the extreme. This only shows the un- 
expected problems that arise when the law of sup- 
ply and demand is superseded by central planning. 
The question naturally arises whether too many 
doctors are being trained. The unpopularity of the 
Health Service at the outset led many people to 
predict that the number of entrants would drop. 
Actually, the reverse happened. Numbers increased 
greatly in all the medical schools and were far in ex- 
cess of places. This was due partly to the strong 
hereditary tendency in the profession and partly to 
the fact that the youths of the period, having grown 
up in an atmosphere of insecurity, preferred the se- 
curity of a nationalized profession to the insecurity 
of a commercial career. They could not know that 
security in medicine was by no means guaranteed. 

These considerations have led the Government 
to appoint a committee charged with the task of 
estimating long-term ‘requirements with a view to 
adjusting the intake accordingly. How formidable 
is the committee’s task need hardly be mentioned — 
there are so many unknown factors, among them 
medical progress, population trends and_ national 
wealth. So long as Treasury allocation to the Service 
remains unaltered any increase in personnel obvious- 
ly means hardship to existing physicians. Another 
complication is that as medicine becomes increasing- 
ly technologic, and as the physician becomes increas- 
ingly dependent upon lay assistants in the form of 
biochemists, laboratory assistants, dietitians, electro- 
cardiographers and a host of others, the time may 
well come when the State prefers the cheap labor of 
the technician to the more expensive labor of the 
physician. 

Many medical students, perhaps the majority, are 
maintained by the State. They can therefore be said 
to be sponsored by the State. The logical conclusion 
therefore seems to be that the State is under an obli- 
gation to find employment for them for the whole of 
their working lives or, if they are prematurely super- 
annuated, to provide them with substantial pensions. 
The Health Service would thus come into line with 
the rest of the Civil Service and with the Fighting 
Services. It must be realized that the Health Service 
is unique among Services in that its participants are 
for the most part allowed to engage in private prac- 
tice. The logical solution, therefore, may well be a 
full-time salaried service, which is the one thing that 
most members of the profession dread. Britons have 
the reputation of disliking logic and are said by for- 
eigners to have a genius for making the illogical work. 
Some solution on the present lines and permitting the 
continuance of private practice may be found. Two 
things, however, should be noted: difficulties involv- 
ing hardship to individuals will increase rather than 
decrease; and, in this security-loving age, the rising 
generation fears a full-time service far less than their 
fathers do. 
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Tue Cost 


Having dealt with the effect upon the profession 
one may pass to the question of cost, which, after all, 
is the crux of the matter. It so happened that the 
Health Service was established at a time when medi- 
cine had embarked upon its phase of accelerating 
expansion. Subsequent expansion has been due, not 
as the politicians boast, to their activities, but to fur- 
ther scientific progress, though the Service has facil- 
itated the more general diffusion and application of 
such progress. The certainty that this accelerating 
expansion will continue makes further rises in the 
cost of treatment inevitable. At the same time the 
benefit to the nation that can be attributed to the 
Health Service is impossible to estimate. From the 
undoubted benefit to the patient in the form of more 
efficient treatment of the successive illnesses to which 
he is liable it is generally concluded that national 
health is improving — that is, the total quantity of ill- 
health existing at any given moment is declining. But 
this is quite illusory. Man being mortal, the decrease 
in acute diseases must result in an increase in chronic 
diseases, especially those affecting the aged. And 
since by definition the latter last longer than the 
former the result is the strange paradox of improve- 
ment in individual health coexisting with deteriora- 
tion in national health. As I have said elsewhere this 
is in an age of medicated survival. 

This truth is far beyond the comprehension of the 
politicians. Yet even they have been forcibly awak- 
ened from their pipe dream that the Health Service 
would lead to a diminution in the amount and there- 
fore in the cost of ill-health. The present Govern- 
ment has been unable to prevent a rise in cost, al- 
though a small one, above the ceiling set by its 
Labour predecessor. Charges have had to be im- 
posed. Not until the year 1957-1958 will it be possi- 
ble to embark on substantial additions and replace- 
ments of hospital buildings, and even then at a rate 
slower than before the war. Meanwhile, obsolescence 
increases running expenses. The problem of the ac- 
commodation of the increasing number of the aged 
sick is accentuated by the difficulty that their younger 
relatives find in looking after them. Alarmed at the 
future the Government last year appointed a Royal 
Commission to go into the matter. Its report is now 
awaited with great interest. It is a measure of the 
magnitude of the problem that it should have been 
found necessary to take this step despite the elaborate 
administrative machinery that already exists. 

The growth in the health needs of the community 
is due to the advance of civilization and would have 
arisen if there had been no health service. This coun- 
try believes that the problems caused by such growth 
are met better by a health service than by the pre- 
vious system. But one disadvantage of the Health 
Service is that it masks the dependence of its efficien- 
cy upon national income. The relation between in- 
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dividual medicine and individual wealth is obvious, 
but the relation between national medicine and na- 
tional wealth is something that the average person 
finds difficult to grasp, especially in a period of com- 
mercial prosperity like the present. Health has be- 
come something to which everyone has a right irre- 
spective of his contribution to national wealth. It is 
lamentable that those who so readily use the strike 
weapon fail to see that the withholding of their labor, 
with however just a reason, cannot fail to diminish 
national income, upon which alone the Health Serv- 
ice depends. One cannot help having grave misgiv- 
ings about what would happen in the event of a 
serious recession in trade. 

The immense spending power of the masses, esti- 
mated at £2,200,000,000 on alcohol, tobacco, movies, 
television, betting and football pools, might be re- 
garded as a reserve to be drawn upon as the cost of 
the Health Service mounts. But this is not how things 
work out. Civilization becomes enslaved to the high 
standard of living that it has created for itself, and 
strenuously resists the curtailment of the amenities to 
which it has become accustomed, 
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But more serious than the problem of cost is the 
problem of labor. Many thousands of beds are out 
of use owing to shortage of nurses. It is no exaggera- 
tion to say that if it were not for immigrants from 
Southern Ireland, France, Italy, Germany and the 
countries of the Commonwealth the fever and mental 
services would completely break down and the posi- 
tion of other hospitals would be made very difficult. 
We have more ill-health than can be dealt with by 
our own nationals. For the efficient treatment of our 
sick we depend upon people from countries whose 
standard of health is much lower than our own. This 
to my mind is a humiliating position for a great coun- 
try. Through our wealth we are able to buy this 
foreign labor. This shows that the standard of medi- 
cal treatment in a country is determined by wealth 
rather than by needs, a fact that runs counter to 
the idealist’s dream of equalizing medical services 
throughout the world. 

Bad as the labor situation is now, it will become 
infinitely worse in the future. Thirty years hence fe- 
males of working age will have decreased by 500,000 
whereas males will have increased by approximately 
the same number. But this prospect, so far from be- 
ing an argument against a health service, may be re- 
garded as an argument in its favor, for the most 
economical use of a limited supply of labor is prob- 
ably better secured by a nationalized than by a free 


system, 
SUMMARY 


I have tried to give a balanced account of the 
Health Service. While stressing its merits I have in- 
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dicated its failings, the difficulties under which it 
labors, the efforts being made to overcome these diffi- 
culties and the problems that the future will bring. 
I may say that so far the Service works much better 
than many of us expected. Unfortunately, many 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Aug. 25, 1955 


Americans have condemned it outright. In doing so 
they have, I suggest, failed to take cognizance of the 
difference between the American and the British 
temperament. I end as I began by assuring Ameri- 
cans that, for better or worse, the British Health 
Service has come to stay. 


MEDICAL PROGRESS 


THE HUMAN HEMOGLOBINS IN HEALTH AND DISEASE* 
Amoz I. Cuernorr, M.D.+ 


ST. LOUIS, MISSOURI 


he 1949 Pauling and his associates described sickle- 
cell hemoglobin and introduced into medicine the 
concept of the molecular disease, a concept that im- 
plies that certain diseases are caused by genetically 
determined abnormalities of protein synthesis. Prog- 
ress in the study of the human hemoglobins, and of 
the molecular diseases that they cause, has been so 
rapid in the past six years that it seems advisable to 
review the available information in this field and to 
attempt a correlation of the many clinical and hema- 
tologic observations related to these syndromes. 


Recommended Nomenclature for Hemoglobin 
Types. 


il. 


Synonyms & Terms Previousty Usep 
Normal Adult Hgb; Hgb N; Hgb a. 
Fetal Hgb; Hgb f. 

Sickle-Cell Hgb; Hgb b. 
Heb III; Hgb c; Hgb X. 


NOMENCLATURE* 
Hgb A 
Hgb F 
S 
Hgb C 
Hgb D 
Hgb E 
Hgb G 
Hgb H 


*As recommended by special committee of Hematology Study Section, 
United States Public Health Service, January, 1953. 

Several excellent reviews of the biochemical aspects 
of the abnormal hemoglobins have appeared during 
the past few years.*° Furthermore, two extensive sum- 
maries of sickle-cell] anemia*’ and one of the clinical 
and hematologic findings in the sickle-cell variants 
have also been published.* This communication is 
therefore limited to a short review of some of the more 
important differentiating characteristics of the human 
hemoglobins and to a systematic presentation of the 
knowledge concerning the various diseases due to 
these abnormal pigments. No extensive discussion of 
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the clinical characteristics of the hereditary hemolytic 
syndromes is undertaken. 


NOMENCLATURE 


In 1953, under the auspices of the Hematology 
Study Section of the United States Public Health 
Service, a group of interested investigators met to 
decide on a standard system of nomenclature to avoid 
the confusing aspects of terminology that have 
plagued many other fields of investigative work, par- 
ticularly those related to hematologic research.? On 
the recommendations of the committee, the following 
system was adopted: 


Hgb A 
Hgb F 
Hgb 


Normal adult hemoglobin 
Normal fetal hemoglobin 
Sickle-cell hemoglobin 


All other hemoglobin types are referred to by capital 
letters of the alphabet starting with “C”, skipping the 
letters “F” and “S”. The letter “B” was omitted for 
two reasons: Hgb S had in the past been called Hgb 
b by some investigators,* and Hgb C and Hgb D were 
already established entities at the time the current 
recommendations were agreed upon.**** At present, 
8 hemoglobin types have been described; these are 
listed in Table 1, with some of the symbols previously 
used to identify them. 

For some time it has been the practice in this lab- 
oratory, as well as in the laboratories of others, to 
designate syndromes involving several hemoglobin 
types by listing the major pigment component first. 
Thus, sickle-cell trait is given the formula Hgb A plus 
Hgb S since the former compound usually comprises 
over 55 per cent of the total hemoglobin mass, The 
advisability of adopting this system seems clear when 
one realizes that both the Hgb C trait and the disease 
caused by the occurrence of thalassemia m.:ior and 
Hgb C in the same person have hemoglobin patterns 
that contain Hgb A and Hgb C. In Hgb C trait, how- 
ever, Hgb A predominates so that the designation 
Hgb A plus Hgb C is appropriate, whereas in thalas- 
semia-Hgb C disease the reverse is true; the latter, 
therefore, is designated as Hgb C plus Hgb A. In all 
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references to the hemoglobin syndromes in this paper 
the major hemoglobin component appears first ir- 
respective of the apparent importance of the minor 
hemoglobin fraction in determining the name or 
hematologic characteristics of the disease. 


BriocHEeMIstRY OF HUMAN HEMOGLOBIN TYPES 


Although several of the human hemoglobin types 
possess distinctive biochemical properties the exact 
way in which these pigments differ remains an un- 
solved problem. All the human hemoglobins studied 
have identical molecular weights.* The isolated heme 
portions of the compounds about which information 
is available (Hgbs A, S and F) seem to be alike.***** 
Quantitative differences in the amino acid composi- 
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between Hgb F and Hgb A (Table 2). These have 
been extensively described by Lecks and Wohlman* 
and by White and Beaven.* The characterizing fea- 
tures may be summarized as follows: 


Crystallographic differences, including evidence 
obtained as a result of x-ray diffraction studies.**~*° 

Differences in amino acid composition and ar- 
rangement. The embryonic pigment has distinc- 
tive amounts of at least three amino acids, partic- 
ularly isolucine.**** Furthermore, Hgb F has been 
found to have three more terminal valine residues 
and four more free lysine e-amino groups than Hgb 

Differences in electrophoretic mobilities and iso- 
electric points. 


TABLE 2. Comparative Biochemical Characteristics of the Human Hemoglobins. 


NAME ALKALI IsoELECTRIC 


Anopic Mositity 

DENATURATION on 
ELECTROPHORESIS 

(RELative ) 


Hgb A Normal 6.87 2 


Hgb F Alkali 6.98 3 
resistant 
Hgb S Normal 7.09 t 
Hgb C Normal 7.30 6 
Hgb D Normal 7.09 + 
Hgb E Normal No data 
(probably > 7.09) 
Hgb G Normal 6.98 3 


Hgb H Normal < 6.87 1 


SoLuBILITY OF ULTRAVIOLET DissociaTION IMMUNOLOGIC 
Repucep Hos ABSORPTION Curve Speciricity 
(RELATIVE TO Speciaum (RELATIVE TO 

Hes A) (RELATIVE TO Hos A) 


High Normal Normal No 

a than Abnormal Abnormal Yes 
gbA 

Very low Normal Normal No 

ee than Normal Normal No data 
gbA 

Same as Hgb A Normal No data No data 

Same as Hgb A Normal No data No data 

No data No data No data No data 

No data Normal Normal No data 


tion of the globin portion of the molecule have not 
been striking’***** although they undoubtedly exist, 
at least for Hgb F.**"* More important seem to be 
suggested alterations in amino acid arrangement, 
types of end groups and the folding of the amino 
acid chains in the various hemoglobin molecules.**** 
Such differences in the globin moiety of the mole- 
cule may explain many of the observations to be 
listed below. Finally, insufficient study has been 
given to the problem of possible alterations in the 
heme to globin linkages in the various hemoglobin 
types, Further investigation along these lines cer- 
tainly seems to be indicated. 


Fetal Hemoglobin 


Fetal hemoglobin (Hgb F) was first detected in 
1866 by KGrber,*® who observed that hemoglobin so- 
lutions prepared from cord-blood erythrocytes were 
resistant to destruction or denaturation by highly al- 
kaline solutions. Hemoglobin solutions prepared from 
normal adult erythrocytes were rapidly denatured 
under identical experimental conditions. Upon this 
difference in the rate of alkali denaturation is based 
a simple, rapid laboratory technic described below, 
for the demonstration and quantitative estimation of 
fetal hemoglobin.?® Numerous other differences exist 


Spectrophotometric differences in the ultraviolet 
region where the tryptophane fine-structure band of 
Hgb F is located at 289.8 millimicrons and of Hgb 
A at 291.0 millimicrons.***° 

Differences between the rates at which Hgb A 
and Hgb F spread as a monomolecular film on the 
surface of a liquid.** 

Solubility differences, which show that fetal 
hemoglobin is more soluble than Hgb A in strong 
phosphate 

Immunologic specificity.***° 

Differences in the oxygen dissociation curves, 
that of Hgb F being to the left of the curve for the 
normal adult compound.**-** 

Different rates of coagulation by heat.** 

Differences in the peroxidative activity of the 
two hemoglobins.** 


Sickle-Cell Hemoglobin 


Sickle-cell hemoglobin (Hgb S) possesses a number 
of characteristics that differentiate it from the nor- 
mal adult pigment (Table 2). The epic-making dis- 
covery of Pauling et al.* demonstrated that Hgb S has 
a distinctive electrophoretic behavior. Under identi- 
cal experimental conditions, utilizing a phosphate 
buffer of 0.1 ionic strength at pH 6.9, Hgb S migrates 
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as a positive ion whereas Hgb A migrates as a nega- 
tive ion. These variations in mobility correspond to 
differences in the isoelectric points of the two com- 
pounds of approximately 0.22 pH units. Similar ob- 
servations on the rate of migration in an electric field 
may be demonstrated by the use of the simple tech- 
nic of paper electrophoresis, described below. In their 
reduced form, crystals of Hgb S are birefringent 
whereas those of Hgb A are not.***? Although no 


Ficure 1. Crystals (X 1400) of Reduced Hgb S (Tactoids) 

As Seen under the Phase Microscope (Reproduced from 

Singer and Chernoff" with the Permission of the Pub- 
lishers). 


marked differences in the total composition of basic 
and acidic amino acids have been found,’*:'5:1%1%4® 
there is evidence that Hgb S has approximately one 
more reactive SH group per mole of hemoglobin than 
Hgb A.*° 

Perhaps most striking have been the observations 
related to the solubility of oxygenated and reduced 
Hgb S.**-#%-475° If one assigns an arbitrary value of 1 
to the solubility of oxy-hemoglobin A, oxy-hemoglobin 
S is found to have the same solubility.47 Reduced Hgb 
A has only half the solubility of its corresponding oxy- 
compound. Reduced Hgb S, on the other hand, is 
approximately 50 times less soluble than reduced Hgb 
A and has only a hundredth of the solubility of its 
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oxy-compound. As a consequence of this insolubility 
a marked increase in viscosity takes place as concen- 
trated solutions of Hgb S are reduced.*° Indeed, after 
sufficient reduction, the entire hemoglobin mass forms 
a semisolid gel, which can be liquefied and solidified 
at will by the alternate use of oxygen and carbon di- 
oxide.**** When partially or completely reduced 
stroma-free solutions of Hgb S are examined under 
the phase microscope, crystals of a peculiar shape, 
called tactoids, are regularly observed®**? (Fig. 1). 
These Hgb S crystals have the appearance of cres- 
cents and strongly resemble sickled erythrocytes. The 
sickled erythrocyte is therefore, as Harris*® has stated, 
“a hemoglobin tactoid thinly veiled and somewhat 
distorted by a red cell membrane.” Upon this unique 
biochemical phenomenon, the striking insolubility of 
reduced Hgb S with the subsequent formation of 
sickle-shaped tactoids, depend all clinical tests for the 
demonstration of sickling. 

No differences between Hgb S and Hgb A have 
been detected in their ultraviolet and visual absorp- 
tion spectrums,* immunologic properties,°"** oxygen 
dissociation curves®*** or rate of alkali denaturation.”° 


Hgb C 

Hgb C has been less extensively studied from a bio- 
chemical standpoint than Hgb F and Hgb S. The 
main distinguishing characteristic of Hgb C lies in 
its distinctive electrophoretic mobility, which indi- 
cates that Hgb C migrates as an ion even more posi- 
tive than Hgb S.*° The solubility of reduced Hgb C 
is greater than that of the reduced compounds of 
Hgbs F, S and A.*° Hgb C and Hgb A cannot be dif- 
ferentiated on the basis of their oxygen dissociation 
ultraviolet and visible spectrums**** and re- 
action to alkali denaturation. 


Hgb D 

Hgb D is an extremely rare type of hemoglobin, 
and few studies of its biochemical properties are 
available. Hgb D may be distinguished from other 
hemoglobin types, except Hgb S, by an electro- 
phoretic mobility that is identical with that of the 
sickle-cell compound."* On the other hand Hgb D is 
much more soluble than Hgb S and thus may be dif- 
ferentiated from that pigment.*® Reduced Hgb D is 
comparable in its solubility to reduced Hgb A. Tac- 
toids, the gelling phenomenon and sickling cannot be 
elicited in cells containing Hgb D. In its alkali resist- 
ance Hgb D reacts in a manner similar to that 
of Hgbs A, S and C. Studies of other properties of 
this pigment have not yet appeared in the literature. 


Hgb E 

Hgb E can be differentiated electrophoretically 
from the other hemoglobin types.°”** The ultraviolet 
and visual absorption spectrums, solubility and resis- 
tance to alkali denaturation are similar to those of 
Hgb A. 
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Hgb G 

Hgb G has been described in only two studies to 
date,®*°° but at least two other possible examples of 
this compound have been detected.**®* Hgb G is 
characterized by an electrophoretic behavior identi- 
cal with that of Hgb F.°**®° Unlike that pigment, 
however, Hgb G is not resistant to denaturation by 
alkaline reagents. No results of studies on other prop- 
erties of this compound are available. 


Hgb H 


Hgb H, observed in three generations of a single 
family by Page, Rucknagel and Jensen,® possesses a 
mobility on paper electrophoresis that is greater than 
that of Hgb A—that is, it is a more negatively 
charged compound than Hgb A.® The visual and 
ultraviolet absorption spectrums, oxygen dissociation 
curves and alkali resistance are the same as those for 
Hgb A.* Recently, another hemoglobin possessing a 
mobility greater than Hgb A has been described by 
Rigas, Koler and Osgood.** These investigators have 
also designated this compound as Hgb H.** Studies 
comparing these two pigments reveal a similar elec- 
trophoretic behavior at pH 8.6, but a marked dis- 
similarity at pH 7.0.°¢ Furthermore, the Hgb H of 
Rigas et al. precipitates on standing, whereas that of 
Page and his co-workers does not. 


Other Types 


In addition to these compounds a number of hemo- 
globins have been observed that do not correspond 
completely to the types described above. It is be- 
coming increasingly apparent, furthermore, that a 
whole spectrum of hemoglobin compounds probably 
exist that differ from each other in only minor re- 
spects. Only those which seem sufficiently distinctive, 
however, have been assigned identifying letters. 

Table 2 summarizes the important physical and 
chemical features of the various forms of human 
hemoglobin. 


TEcHNICS FOR StupDy OF HUMAN HEMOGLOBINS 


It is apparent from the foregoing discussion that 
numerous biochemical technics are employed in the 
characterization of the abnormal hemoglobins. In 
addition to the more specialized methods of solubility 
determinations, spectrophotometry, moving-boundary 
electrophoresis and so forth, two simple procedures 
may be utilized to identify most of the known hemo- 
globin types. These are the alkali denaturation pro- 
cedure for fetal hemoglobin®®?**?°*** and the tech- 
nic of paper electrophoresis.**-*° 


Alkali Denaturation Technic for Hgb F* 


Materials. These include, first, 2 to 4 cc. of un- 
clotted anticoagulated (heparin, oxalate or seques- 
trene) venous blood. Then N/12 KOH is prepared as 


*Modified from Singer, Chernoff and Singer.” 
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stock solution of standardized N/4 KOH and kept in 
a tightly stoppered paraffin bottle, 1 part of the stock 
solution being diluted to 2 parts of distilled H,O for 
N/12 KOH. Finally, 50 per cent sat.(NH,)2SO, 
is prepared by the addition of 500 cc. of sat.(NH,) 2- 
SO, to 500 cc. of distilled HzO plus 2.5 cc. of conc. 
HCl (11 N). 

Procedure. Preparation of approximately 10 gm. 
per 100 cc. hemoglobin solution. The venous blood 
is washed once with physiologic saline solution and 
centrifuged, and the washings discarded. To 1 vol- 
ume of the packed cells 1.5 volumes of distilled 
H,O and 0.5 volume of toluene are added. This is 
shaken vigorously for two or three minutes and al- 
lowed to stand overnight in the cold at about 4-10° 
C.; if it is desirable to prepare the hemoglobin solu- 
tion immediately the mixture is shaken for five or six 
minutes and refrigeration omitted. The mixture is 
centrifuged at 2000 to 2500 r.p.m for twenty minutes, 
and the upper clear layer and the middle layer of 
sediment are aspirated and discarded. The hemoglo- 
bin solution is filtered and used as is (solution A). 

To carry out the technic of the test 0.1 cc. of the 
10 gm. per 100 cc. hemoglobin solution (solution A) 
is pipetted into 1.6 cc. of the N/12 KOH contained 
in a Kahn tube. The 0.1-cc. blow-out pipette is 
rinsed five or six times with the KOH-hemoglobin 
mixture, which is agitated gently ten to twenty times. 
The reaction is permitted to proceed for exactly one 
minute and is stopped by the addition of 3.4 cc. of 
the 50 per cent sat. (NH,).SO, solution. The Kahn 
tube is then inverted three or four times, and the 
mixture is filtered into a clean test tube (solution B). 

Calculations. To calculate the percentage of Hgb 
F the optical density of solution B is determined in a 
colorimeter at 540 millimicrons, and this reading is 
related to the hemoglobin concentration in the orig- 
inal solution (solution A). In a Beckman spectro- 
photometer, the latter may be obtained by dilution 
of 0.02 cc. (Sahli pipetteful) of solution A with 4 
cc. of distilled H,O and reading at 540 millimicrons 
(solution C). 

The percentage of Hgb F is obtained by the follow- 
ing ratio: 


4 optical density solution B 


optical density solution C x 100=% Hgb F 


The factor % is used because the hemoglobin in so- 
lution B is diluted 1 part in 50 whereas the dilution 
factor in solution C is 1:200, or solution B is four 
times as concentrated as solution C. In some colori- 
meters it may be necessary to use larger volumes of 
filtrate, which will alter the dilution factor employed 
in this calculation. 

Comment. Evidence obtained as a result of im- 
munologic, crystallographic, spectrophotometric and 
solubility studies indicate that the alkali-resistant he- 
moglobin is almost certainly identical with the normal 
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fetal hemoglobin of the newborn It 
seems, therefore, appropriate to designate any alkali- 
resistant hemoglobin fraction as Hgb F, no matter 
how old the patient is at the time of examination. As 
discussed below, normal persons over the age of four 
or five have negligible quantities of fetal hemoglobin, 
and values of less than 2 per cent Hgb F are found 
by the alkali denaturation technic. With the concen- 
trations described above under procedure, over 2.0 
per cent Hgb F will impart a brownish to red color 
to solution B. This test may therefore be read with- 
out the use of a colorimeter to determine only the 
presence or absence of increased amounts of Hgb F. 


Ficure 2. Electrophoresis Apparatus. 


Blood specimens from normal persons will appear 
colorless although spectrophotometric readings of up 
to 1.8 per cent alkali-resistant hemoglobin may be 
obtained on the colorless filtrate. It is not known 
whether this residual reading represents Hgb F or 
some other material, as yet unidentified.?°*’ However, 
since the alkali denaturation procedure is insensitive 
to less than 2 per cent Hgb F, all figures below that 
level are considered normal. Finally, the percentage 
of Hgb F determined by this procedure represents the 
amount of the fetal pigment left after one minute of 
reaction.®® During this period all the normal hemo- 
globin, in addition to a small amount of Hgb F, is 
denatured. The discrepancy between the actual and 
observed values of Hgb F is small and is of no im- 
portance clinically. 


Paper Electrophoresis* 


Materials. First of all, 2 or 3 cc. of unclotted venous 
blood prepared as described above but diluted with 
H,O to give a solution of approximately 5 gm. of he- 
moglobin per 100 cc. is required. Secondly, barbital 
buffer, pH 8.8, ionic strength 0.06, is prepared as 
stock solution, ionic strength 0.24, by dissolving 98.9 
gm. of Na barbital and 11.1 gm. of barbituric acid 


*Modified from Smith and Conley.” 
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in distilled H,O and diluting to 2000 cc. To prepare 
a 0.06 ionic strength solution 1 part buffer is added 
to 3 parts H,O. 

Electrophoresis apparatus. A number of basically 
different electrophoretic apparatuses may be em- 
ployed in this procedure."*-"® Some utilize sheets or 
strips of filter paper suspended between bars or 
draped over a rod in the form of an inverted V. My 
coworkers and I have found most practical the use of 
a sheet of filter paper inserted between two glass 
plates (Fig. 2) .*° Siliconized glass plates, 9 15/16 inch- 
es x 14 inches x % inch, are suspended between two 
buffer chambers made of Plexiglass. Each buffer 
chamber is divided by a partition into two sections, 
which are connected by a series of glass agar bridges. 
Carbon or platinum electrodes are placed in the out- 
er receptacles, and the paper dips into the inner con- 
tainers. A source of direct current, of approximately 
300 to 400 volts, is used to supply the necessary pow- 
er. 

Procedure. Veronal buffer is placed in each of the 
four compartments to approximately the same height, 
and the level in the inner chambers is equalized by 
means of a tube joining the two units. The leveling 
tube is disconnected before the current is applied. The 
smooth side of a sheet of Whatman No. 3-MM paper, 
1834 inches x 9¥ inches, is ruled vertically down the 
center, and crosslines placed at intervals of 4g or 34 
inch, The paper is then soaked in the buffer solution 
and blotted almost dry. From 0.002 to 0.005 cc. of 
the hemoglobin solution is applied at the crossmarks, 
and the paper placed between the dry, clean, silicon- 
ized plates. Six Hargraves No, 2+ clamps apply firm, 
equal pressure to prevent puddling of the buffer. The 
plates and apparatus are then assembled, as in Fig- 
ure 2, and approximately 350 volts of direct current 
applied. With a paper width of 9 1% inches, from 14 
to 16 milliamps of current will be drawn. The elec- 
trophoretic run is permitted to proceed for six to 
eight hours, at which time separation of the hemo- 
globins will be distinct enough for diagnostic pur- 
poses. To identify Hgb F or Hgb G it may be neces- 
sary to prolong electrophoresis to ten or twelve hours 
to achieve the necessary separation.”® At the comple- 
tion of the run the paper is dried rapidly in an oven 
at 100 to 130°C for an hour. To prevent uneven dry- 
ing and movement of the hemoglobins by capillary 
action, one must be careful to have the paper in a 
horizontal position and suspended so that the area of 
the hemoglobin spots is not in contact with any sur- 
face. A convenient method is to wrap the paper 
about an icebox dish. With concentrations of 5 to 10 
gm. of hemoglobin per 100 cc. of solution no stain- 
ing is necessary to identify the components, but for a 
more permanent record the paper may be stained 
with bromphenol blue, which is prepared by dissolv- 
ing 0.1 gm. of bromphenol blue and 10 gm. HgC1, 


+Available from the Cincinnati Tool Company, Cincinnati, Ohio. 
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in 95 per cent ethyl alcohol to a final volume of 100 
ce.’ The dried paper is placed in the stain for ten 
minutes and washed free of excess dye with running 
tap water, 

Comment, The patterns to be expected with the 
various hemoglobin types are schematically present- 
ed in Figure 3. Hgb H moves farthest toward the 
anode in the electric field of the paper® and is fol- 
lowed by Hgb A. Hgb F and Hgb G migrate some- 
what more slowly and are imperfectly separated from 
Hgb A. Hgb S and Hgb D move less rapidly than 
Hgb F. Hgb E migrates even more slowly whereas 
Hgb C remains closest to the starting line. Hgb D, 
which is indistinguishable from Hgb S by paper elec- 
trophoresis, may be identified on the basis of solu- 
bility studies.** Hgb G may be differentiated from 
Hgb F by the resistance of the latter to alkali de- 
naturation.®® In practice, the ‘emoglobin compounds 
do not move as sharply as indicated on the schematic 


H 
3+ ae Hgb F 
4+ - Hgb G 
54. Hgb S 


Hgb D 
Hgb E 


Whatman No. 3-MM Filter Paper with Barbital Buffer at pH 8.8 and 
Ionic Strength 0.06. Run Carried Out for 8-10 hr. at 350 Volts (Direc- 
tion of Anode to Right). 


Ficure 3. Schematic Representation of the Hemoglobins, As 
Demonstrated by Paper Electrophoresis. 


drawing except when present almost completely free 
of other hemoglobin types (Fig. 4). When two or 
more pigments are present in the same blood speci- 
men they appear to possess a mutual attraction on 
paper electrophoresis that alters their respective posi- 
tions slightly®* (Fig. 5). Despite this drawback the 
reliability of the technic is such that, when proper 
controls are used, rapid determination of the hemo- 
globin types may easily be achieved. 

Recent observations suggest that the human hemo- 
globins may form a broad spectrum of compounds, 
each distinguished from its neighbor by only a slight- 
ly different position on paper electrophoresis. It will 
therefore become increasingly difficult to characterize 
future hemoglobin types by paper electrophoresis 
alone. Indeed, a number of pigments have already 
been observed that do not exactly fit established elec- 
trophoretic patterns. It is not known whether these 
represent new hemoglobins or whether the atypical 
patterns are the result of other factors such as arti- 
facts secondary to the methods of preparation. 
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GENETICS OF THE HUMAN HEMOGLOBINS 


Evidence obtained from the study of many family 
groups suggests that the human hemoglobin types, 
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Ficure 4. Paper Electrophoresis of Human Hemoglobins, 

Showing the Actual Run of Several Naturally Occurring 

Hemoglobin Mixtures, Including Examples of the Known 

Homozygous Hemoglobin Diseases (Hgb G Specimen Pro- 
vided through the Courtesy of H. Schwartz). 


with the exception of Hgb F, are controlled by a single 
set of allelomorphic genes.°***®* These genetic fac- 
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Ficure 5. Paper Electrophoresis of Human Hemoglobins, 

Showing the Actual Run of Specimens from Persons with the 

Heterozygous Hemoglobin-Trait Syndromes (Hgb H Speci- 
men Provided through the Courtesy of D. Rucknagel). 


tors appear to be inherited according to mendelian 
laws and manifest themselves, whether in the homo- 
zygous or heterozygous state, by demonstrable chang- 
es in the hemoglobin pattern of the individual.*’ Al- 
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though these genetic abnormalities may have arisen 
as spontaneous mutations it is doubtful whether such 
a mechanism is responsible for the high incidence of 
the abnormal hemoglobins in some areas, an assump- 
tion that would involve mutation rates far in excess 
of any known to occur in man.**** There are no 
data to suggest that the concept of dominance or 
recessiveness may be applied to the genetics of the 
human hemoglobins, although the expressivity of the 
genes must certainly vary. For example, a_per- 
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From a review of the percentages of the various 
hemoglobins found in the syndromes to be discussed 
it appears that the gene for Hgb A has a greater ex- 
pressivity or penetrance than that of any other hemo- 
globin type. Consequently, Hgb A, in combination 
with an abnormal hemoglobin, forms over 50 per cent 
of the total hemoglobin mass (Table 3). When Hgb 
S and Hgb C are both present in the same person, 
each appears to have approximately the same degree 
of expressivity, although the latter pigment is usually 


TasBLe 3. Percentages of the Human Hemoglobins in Various Hematologic Syndromes.* 


ConpiTION Hos A Hos F Hes S Hes C Hos D Hos E Hos G Hos H 
Normal adult 99+ 1.0 ~ 
Sickle-cell trait 54-78 N 22-46 -- 
Hgb C trait 56-72 N 28-44 
Hgb D trait 51-65 N 35-49 
Hgb E trait 3+ N -- + 
Hgb G trait 65 N - — — = $5 as 
Hgb H trait 3+ N — 
Homozygous Hgb S N-40 60-100 - 
Homozygous Hgb C -- N-7 93-100 - ane 
Sickle cell-Hgb C -- 35-63 37-60 - ~ 
Sickle cell-Hgb D ? ++ -- ++ 
Sickle cell-Hgb G N ++ -- + 
Thalassemia major 10-90 10-90 — = 
Thalassemia trait 100 N -- - 
Thalassemia-Hgb S 0-20 N-20 60-88 — — 
Thalassemia-Hgb C + N-? -- + _ 
Thalassemia-Hgb E ? 20-40 60-80 ans 
Thalassemia~-Hgb G + N -- -- 
Hereditary spherocytosis 80-100 N-20 ome 
Hereditary spherocytosis- + ? + -- — 
Hgb S 
*Values listed represent. extreme ranges reported in literature. —indicates absence of compound; ? indicates no information; + & +++ refer 


to relative concentrations where no figures are available; Hgb F believed to be present in all persons in trace amounts; except when abnormally 
elevated, it is listed as N, & this amount is not deducted from other hemoglobins. 


son heterozygous for Hgb S may have as little as 5 
per cent’? or as high as 70 or 80 per cent’®**° of 
this compound rather than the expected 50 per cent, 
depending on the presence of modifying factors. 
These postulated modifiers are imperfectly under- 
stood but may involve, among other things, mutual 
effects of one hemoglobin type upon another or the 
modifying action of a second genetic defect, such as 
the factor responsible for thalassemia. Thus, in per- 
sons heterozygous for Hgb A and Hgb S, the amount 
of the latter compound is usually significantly less 
than the theoretical value of 50 per cent.1°7*°* Fur- 
thermore, as Singer and others have pointed out, 
the factor for thalassemia seems to increase the ex- 
pressivity of a single gene for Hgbs S, C or E so that 
quantities as high as 80 per cent of these abnormal 


hemoglobins, rather than 50 per cent, may be present. 
8,89,105,109 


found in slightly higher concentrations.*:*%77)1110 
An evaluation of the relative effect of Hgb S versus 
Hgb D cannot be made at present because of insuffi- 
cient data. These broad speculative considerations 
may also be extended to the thalassemia syndromes. 
The hereditary basis for this disease involves one or 
more sets of allelomorphic genes that are believed to 
be located either on different chromosomes or on 
the same chromosome at a point far removed from 
those which determine the human hemoglobins."**:""* 
In support of this hypothesis is the observation that 
the offspring of a person with thalassemia-Hgb S 
disease may be normal or may inherit the gene for 
thalassemia, Hgb S, or both abnormalities from one 
parent.’”* The gene or genes for thalassemia seem to 
increase the expressivity of the gene for an abnormal 
hemoglobin so that, when Hgb S, C or E is found in 
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combination with thalassemia, 60 to 80 percent of 
the hemoglobin is in the form of the abnormal pig- 

Hgb F, in contrast to the other hemoglobins, ap- 
pears to be under the control of an independent set 
of allelic genes.*°*? Whenever Hgb A is present in 
adults, the embryonic pigment is found in trace 
amounts. One can only speculate whether there is a 
direct modifying or suppressive action of a gene for 
Hgb A upon that of Hgb F, or whether competition 
for common metabolites is strongly in favor of Hgb 
A. Furthermore, it is possible to grade the hemo- 
globins in a very rough manner according to the 
amount of Hgb F that may be associated with them. 
By such a scheme Hgb A is the strongest inhibitor 
of Hgb F. Hgbs C, D and E are somewhat less potent 
in this regard, and values of up to 6 or 8 per cent of 
Hgb F are seen in their respective homozygous syn- 
dromes. Hgb S is the least powerful agent, and val- 
ues of up to 40 percent of Hgb F may be found in 
homozygous Hgb S disease. With combinations of 
hemoglobins the degree of suppression of Hgb F pro- 
duction seems to be determined by the most potent 
inhibitor present. For example, when Hgb S, C, D 
or E is combined with Hgb A, the powerful inhibit- 
ing effect of Hgb A determines the trace amount of 
the embryonic pigment (Table 3). 

Just as increased percentages of Hgbs S, C and E 
are found in certain thalassemia syndromes the data 
suggest that Hgb F production is also stimulated by 
the presence of the gene for thalassemia.?%7%:*%10%:1"* 
Indeed, it may be that the thalassemia gene is at the 
same locus as the gene for Hgb F and thereby re- 
places a normal fetal-hemoglobin mechanism '+y an 
abnormal one. The homozygous condition for ‘nal- 
assemia (Cooley’s anemia) is characterized by up to 
90 per cent of Hgb F.2%8%78:114 Thalassemia in com- 
bination with mild inhibitors of Hgb F — that is, 
Hgbs S, C and E — results in values of 10 to 40 per 
cent of the fetal "Thalas- 
semia in its heterozygous form with Hgb A, the most 
potent inhibitor of Hgb F, is characterized by normal 
or only slightly abnormal amounts of the fetal com- 
pound.*° 

There is suggestive evidence, therefore, that the 
interplay of modifying phenomena, of inhibiting and 
enhancing factors, may be responsible for the quanti- 
tative aspects of the hemoglobins in the various he- 
moglobin syndromes. Many more data, however, will 
be required before these postulates may be regarded 
as being founded on more than mere speculation. As 
a working hypothesis, however, the above sugges- 
tions may be summarized as follows: 


Hgb A appears to have a greater expressivity 
than the other hemoglobin types. Hgb C may be 
slightly dominant over Hgb S. All the hemoglobin 
types appear to inhibit the expressivity of Hgb F 
in varying degrees — Hgb A to the greatest extent, 
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Hgbs C, D and E somewhat less so, and Hgb S 
least of all. The degree of suppression of Hgb F 
production seems to be determined by the most 
potent inhibitor of the combination. The thalas- 
semia factor, on the other hand, is associated with 
increased expressivity of Hgbs S, C, E and F and 
may, in turn, inhibit normal adult-hemoglobin 


formation. 
(To be continued ) 
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MEDICAL INTELLIGENCE 


ACUTE DISSECTING AORTIC 
ANEURYSM* 


Treatment by Fenestration of the Internal Wall 
of the Aneurysm 


Rosert S. SHaw, M.D.7 


BOSTON 


aneurysm of the aorta is a well 
described clinical and pathological entity, and 
yet nearly all the considerable literature on this dis- 
ease is descriptive and analytical, with very little dis- 
cussion of therapy. There is an incentive to attempts 
at surgical treatment of this disorder since it is me- 
chanical and since the results of nonspecific treatment 
are poor. 

Gurin et al.,* in 1935, reported surgical treatment 
of a case of dissecting aortic aneurysm in which the 
presenting picture was acute arterial insufficiency 
in one leg, Excision of the internal wall of the aneu- 
rysm at the furthermost point of its advance in the 
iliac artery allowed the aneurysm to bleed back into 
the true lumen and thus restored circulation to the 
extremity. The patient died of uremia on the seventh 
postoperative day. 

Levinson, Edmeades and Griffith,’ in 1950, recom- 
mended this operative approach for the relief of 
arterial obstruction due to dissecting aneurysm and 
suggested that it might prolong life and result in a 
greater percentage of “chronic or healed” dissecting 
aneurysms. However, the case referred to above’ 
constitutes the only report of such an operation that 
could be found. 

Johns* recently described closure by suture of a 
ruptured dissecting aneurysm of the abdominal aorta. 
This case was atypical in that the primary endotheli- 
al tear was in the abdominal rather than the ascend- 
ing aorta, This patient also died a few days later 
with renal failure. 


*From the Surgical Services, Massachusetts General Hospital. 


¢Instructor in surgery, Harvard Medical School; assistant in surgery 
and assistant director of Blood Bank, Massachusetts General Hospital. 


The following case of dissecting aneurysm is 
worthy of report because of the observations it pro- 
vides on the living pathology and because the surgi- 
cal procedure performed, similar to that reported 
by Gurin, Bulmer and Derby,’ accomplished a con- 
siderable reversal of the functional defect. 


Case Report 


A 51-year-old businessman (M.G.H. 869543) felt a sud- 
den, squeezing substernal pain, burst into perspiration and 
collapsed while addressing a group. Half an hour later 
paralysis and anesthesia of both lower extremities appeared. 
He arrived in the Emergency Ward about | hour after the 
onset of the illness. 

Two years previously he had been examined by a physi- 
cian because of a fainting spell. No abnormality was found. 
The blood pressure at that time was 130/60, and the pulse 
56. Otherwise he had been well until the present illness. 

Physical examination showed an alert man whose color 
was ashen and who complained of substernal oppression 
and pain in the middle part of the back. All pulses were 
present and symmetrical above the waist, but no pulse was 
palpable in the abdominal aorta or below. Both legs were 
paralyzed, cold and pale, with a level of temperature de- 
marcation at the costal margins and of anesthesia at the 
groin creases. 

The pulse was 44 and regular, and the respirations 18. 
The blood pressure was 220/90 in both arms. 

The bladder contained only 5 cc. of urine, with 5 to 15 
red cells per high-power field in the sediment. 

Electrocardiography revealed no abnormality. 

A diagnosis of dissecting aortic aneurysm was made, and 
it was decided to attempt surgical relief of the aortic ob- 
struction by fenestration of the internal wall of the aneurysm. 

Under Pentothal-Anectine anesthesia the abdominal aorta 
and iliac arteries were exposed transperitoneally. The right 
side of the abdominal aorta and the right iliac artery were 
dark purple. To the left of the midline the vessels appeared 
normal. There was an abrupt change in color at the mid- 
line. No pulsations were palpable in the iliac arteries or in 
the aorta below the level of the celiac axis. A longitudinal 
incision was made into the aneurysm in the lower abdominal 
aorta after this vessel had been mobilized. The aneurysm 
contained soft clot. Free bleeding was obtained from the 
aneurysm only after it was milked free of clot from the level 
of the diaphragm down. The lumen of the aorta was then 
opened and a piece of internal aneurysm wall, 2.0 by 2.5 
cm., was excised. The true aortic lumen contained no clot 
and bled well from above after the extraction of thrombus 
from the aneurysm. The right iliac artery was thrombosed 
and flushed out retrogradely by injection of saline solution 
through the right femoral artery. Clot was also evacuated 
from the extension of the aneurysm down the right iliac 
artery. The plane of the dissecting aneurysm below the 
aortotomy was then closed with interrupted mattress sutures. 
The status of the aorta before and after operation is shown 
in Figure 1, After closure of the aortotomy there were 
excellent pulsations in the aorta and in the iliac, femoral 
and popliteal arteries. The pedal pulses were present on the 
left but absent on the right. 

Circulation was restored in the abdominal aorta approxi- 
mately 5 hours after the onset of the illness. Four hours after 
operation the right leg appeared nonviable from the mid-calf 
downward. Under light Pentothal anesthesia thrombus was 
removed from the right popliteal and tibial arteries through 
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a popliteal arterotomy by retrograde flushing with saline 
solution from the posterior tibial artery at the ankle. After 
this the right foot was warm, and a faint dorsal pedal pulse 
was palpated. 

Postoperatively, the patient regained normal sensory and 
motor function in his legs and was alert and comfortable. 
Urinary output ranged from 50 to 100 cc. a day. Fluid in- 
take was restricted to that required to cover losses. Food 
was limited to sugars. He was given ion-exchange resin to 
control serum potassium levels. 


excised 
oneurysm 
wall 


Figure 1. Status of the Aorta before (A) and after the 


Fenestration Operation (B). 


The course was one of increasing uremia and neuromus- 
cular irritability. He was given Dilantin on the 7th post- 
operative day, but 2 days later he died during his Ist 
convulsion, 

At autopsy the dissecting aneurysm was found to have 
originated at a 1-2 cm. transverse tear 10 cm. beyond the 
aortic ring and to extend from 2 cm. beyond the coronary 
ostia to the right iliac artery (Fig. 1). The aneurysm and 
the true aortic lumen were patent, giving a double-bar- 
reled aorta. There was heavy thrombus lining the thoracic 
portion of the aneurysm, but from just above the celiac axis 
downward there was only a thin layer of fibrin and the win- 
dow in the aneurysm wall had remained open. There was 
no sign of external rupture of the aneurysm. The renal 
arteries were open and unthrombosed although the right 
renal artery was slightly narrowed at its origin by a throm- 
bosed portion of the aneurysm, which had dissected down it 
for a distance of 2.5 cm. 

There was an area of frank infarction in the lower pole 
of the right kidney surrounded by considerable hemorrhage. 
The remainder of the right kidney was edematous, with 
extensive degeneration of the tubules and swelling of the 
endothelial and epithelial cells of the glomeruli. The left 


kidney showed almost uniform degeneration of tubules, with 
cloudy swelling. Hemoglobin casts and red cells were seen in 
some collecting systems. The glomeruli demonstrated a lesser 
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degree of degeneration. The renal lesion was considered 
by the pathologist to be a reversible ischemic injury. Addi- 
tional findings were pulmonary edema and congestion, a 
small pulmonary infarct on the left and a thrombus in- 
completely occluding the left anterior descending coronary 
artery. 


Discussion 


At present there is no specific treatment for dis- 
secting aortic aneurysms. When the disease is recog- 
nized, rest and general supportive measures are car- 
ried out in the hope that the aneurysm will spon- 
taneously stabilize and the patient will recover. The 
mortality of an acute dissection is estimated various- 
ly from 75 to 90 per cent.”***> Death is usually caused 
by rupture of the aneurysm in the thorax. 

In approximately 10 to 25 per cent of cases the 
aneurysm ruptures back into the lumen farther down 
the aorta, forming a couble-barreled aorta, and the 
patient survives. Such chronic dissecting aneurysms 
are consistent with survival for many years although 
they will later dilate and behave much as any fusi- 
form arteriosclerotic aneurysm. 

The surgery in the case presented above was based 
on the natural pathologic evolution in chronic dis- 
secting aneurysms. Relief of obstruction in the distal 
arteries was accomplished as in the previously men- 
tioned case of Gurin et al. Evacuation of clot from 
the aneurysm and decompression by fenestration re- 
duced the encroachment of the aneurysm on the true 
aortic lumen and allowed blood to flow again through 
the normal channel as well as through the aneurysm. 
In this manner renal circulation was restored. 

There is reason to believe that such a distal de- 
compression of a dissecting aneurysm would re- 
duce the mortality even through death usually re- 
sults from rupture in the proximal aorta. A signifi- 
cant degree of aortic obstruction will accompany 
any long-dissecting aneurysm although obstruction 
may not always be complete as in this case. Aortic 
obstruction of this sort will result in hypertension 
proximal and hypotension distal to the obstruction. 
The frequency of hypertension on admission despite 
a clinical appearance of shock, noted by Levinson, 
Edmeades and Griffith, may be better explained 
by this mechanism than by pre-existent chronic hy- 
pertension. Rupture of the weakened proximal aorta 
would be encouraged by this acute hypertension. 
Conversely, rupture would be less likely if the blood 
pressure in this vessel were reduced by surgical con- 
struction of a double-barreled aorta and relief of 
the obstruction. 

The reported case fits this hypothesis. The blood 
pressure was normal before the illness. The systolic 
hypertension observed on admission was consistent 
with aortic obstruction leading to a diminished 
arterial reservoir. The bradycardia is explicable on 
the basis of carotid-sinus stimulation. After surgical 
relief of aortic obstruction, the blood pressure fell to 
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and remained at approximately 150 systolic, 80 di- 
astolic, and the aneurysm did not rupture. 

If this patient had weathered the uremia he would 
have had the same prognosis as a patient with a 
spontaneously stabilized dissection. There is reason 
to believe that other patients similarly treated in 
the future will survive. 

The ideal mechanical solution to the problem of 
dissecting aneurysm would involve repair of the 
primary tear in the proximal aorta as well as evacu- 
ation of blood and thrombus from the lumen of the 
aneurysm. The problems of locating the tear and 
controlling bleeding during the repair would be 
formidable since the process usually starts in the 
region of or proximal to the great vessels of the arch. 
These problems may be solved by the development 
of safe technics of hypothermia and total circulatory 
arrest. It is at least certain that the establishment of 
a clinical diagnosis of dissecting aneurysm is passing 
from the academic to the practical. 


SumMMaRY 


A case of dissecting aortic aneurysm with total 
obstruction of the aorta above the level of the renal 
arteries is reported. Aortic obstruction was relieved 
by evacuation of clot from the aneurysm, fenestra- 
tion of the internal wall of the aneurysm in the ab- 
dominal aorta, with establishment of a double-bar- 
reled aorta, and repair of the dissection distally. 

The patient died in uremia on the ninth postopera- 
tive day without recurrence of arterial obstruction. 
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BY THE LONDON POST 
Diabetes Congress — Teddy Boys 
Joun Lister, M.D. 


LONDON, ENGLAND 


Te second International Congress of the Inter- 

national Diabetes Federation, held in Cambridge, 
England, in July, was well attended by representa- 
tives from the United States and Canada as well as 
by those from Europe. It was a great pleasure to 
everyone that Dr. Elliott P. Joslin had made the 
journey from Boston to deliver the ninth Banting 
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Memorial Lecture of the British Diabetic Association 
as the opening lecture of the Congress. His enthu- 
siasm and vigor were an inspiration to everyone pres- 


ent. Taking diabetes for the diabetic as his subject, 
he urged diabetic patients to be thankful that the 
discovery of insulin had given them the chance to 
live. It was their duty to live as long as possible, 
and he believed that strict adherence to the pre- 
scribed regimen was the best way of avoiding dia- 
betic complications, He hoped that as far as diabetes 
was concerned there would never be a fund for the 
disease. Diabetes was a challenge, and the patients 
should learn to be responsible for themselves. 

Professor Charles Best, F.R.S., reviewed the out- 
standing problems in diabetes, which he considered 
to revolve around the mode of insulin action. He 
hoped that the recent progress made in the studies 
on the chemistry of insulin had brought a little nearer 
the possibility of synthesizing the hormone and that 
this might perhaps eventually be in a form that 
would be assimilable by mouth. The topics at sub- 
sequent sessions ranged from the social implications 
of diabetes to the latest views on the place of hypo- 
physectomy in patients with diabetic vascular disease. 

In a meeting of academic folk, however, the agenda 
is never the most important thing. It provides the ex- 
cuse, but what matters more is the mere meeting and 
the friendships that result from it. Commenting on 
the value of such gatherings, the Times recalls that in 
the Middle Ages it was easy and natural for a man 
like the surgeon Lanfranc of Milan (d.1315) to study 
and teach in Bologna, Pavia and Normandy before 
arriving at Canterbury. In later centuries the inter- 
change of views by means of trips abroad was routine 
in the lives of scholars. The easy movement within 
the European Studium was killed by the rise of na- 
tionalism. Since the last war, however, a new era 
of conferences has dawned, bringing renewed oppor- 
tunities for the formal and informal interchange of 
academic views and for the personal contact between 
representatives of many countries. 

In Cambridge last month there was no lack of op- 
portunity for the informal meeting. Those present 
will long remember the glorious weather in which the 
tall spires, the College buildings and the river Cam 
looked at their best, They will remember, too, the 
dinner held in the Hall of Trinity College and the 
charming way in which Lord Adrian, O.M., F.R.S., 
the master of the College, mingled with the guests 
from all over the world as he entertained them in 
the beautiful rooms of the Master’s Lodge. 

If such meetings as this were really common in 
the Middle Ages here is one respect in which the call 
should be “Back to the Middle Ages.” 


* * * 


Psychiatrists, social workers and those concerned 
with juvenile courts have been trying to determine 
the etiology of what has become known as the Ed- 
wardian cult and has captured the teenager in work- 
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ing-class districts for the last two years. Characteris- 
tically, the Teddy boys are seen in groups at street 
corners at the end of the day. Black suits with velvet 
collars, immaculate white shirts, tight, dark trousers 
(“drain pipes”) and smart shoes and socks are the 
outstanding feature of the dress. The elaborate hair 
style culminates in two breaking waves on the nape 
of the neck and involves the use of driers and hair 
nets. 

Although it would be a mistake to imagine that the 
Edwardian suit is merely the uniform of a young 
gangster the Teddy boys of the street corners in out- 
landish clothes and long hair look more than a little 
menacing — and they quite often intend to. Clasp 
knives, sheath knives and bicycle chains are often 
carried and prominently displayed. These youths have 
frequently been responsible for outbursts of hooligan- 
ism and have occasionally been involved in crimes 
with violence. The majority of the Teddy boys, how- 
ever, are not delinquents, and the Edwardian person- 
ality has been described as constrained or even formal. 
In cafés and bars frequented by the youths there is 
rarely noisy singing. On the contrary they sit in 
groups, conscious of their impeccable dress, and tend 
to make fun of the worst dressed member of the party. 
When seen at inexpensive dance halls the Edwardian 
youth will be seen to “creep” rather than dance; his 
facial expression is often dead, and his speech mono- 
syllabic and dull. 

Various theories have been put forward to explain 
the development of this cult. First of all, it is probably 
true that the adolescent gang-forming habit is a per- 
manent feature of contemporary society and that the 
Edwardian cult is merely the current expression of 
this feature, In fact, it is the method that the present 
generations of working-class adolescents have adopted 
to supply the security that they seek. It offers them 
a world of their own, intermediate between that of 
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the child and that of the adult, and by so doing it 
has re-emphasized the separateness of adolescents and 
so increased their tendency to quarrel with the rest 
of society. 


Dr. J. MacAlister Brew, writing in the Family Doc- 
tor takes a different view. She is training officer to 
the National Association of Mixed Clubs and _be- 
lieves that Edwardian suits are the outcome of the 
increasing ratio of males to females. After World 
War I there was a surplus of women, and to guaran- 
tee pursuit, the girls took great care in their adorn- 
ment, whereas the young men were only required to 
be clean, personable and manly. Now, the situation 
has changed, and in the marriageable age group the 
sexes are almost equal and the tendency is for the 
proportion of males to increase. Because of this Dr. 
Brew maintains that the emphasis on personal adorn- 
ment has passed to the male, finding expression at 
the adolescent level in terms of the Edwardian suit. 


Whatever the real explanation of the Edwardian 
cult, it is a most remarkable current expression of 
adolescence. Because of the reputation that the Ted- 
dy boys have gained for being involved in outbursts of 
hooliganism and violence the reaction of society has 
been quick and hostile. Only social workers, tailors, 
barbers and intellectuals have a good word to say 
for them. Possibly because of this, the South London 
metropolis of the Edwardian cult has already taken 
the lead in a change of style in dress, the black suits 
being replaced by light-colored Donegal or Cheviot 
tweeds. 


It may be dangerous to dismiss the phenomenon too 
lightly, for it is perhaps a challenge to the rest of 
society to try and understand better the problems of 
the adolescent. On the other hand, by his very nature, 
the adolescent does not always wish to be understood: 
he wishes to be separate. 


Correction: Acid should be changed to acute in the last line of the last paragraph 
on page 172 of the article by Cope and Raker entitled “Cushing’s Disease,” which 
appeared in the August 4 issue of the Journal. 


| 
: 
4 
: 
7 
Ree 
fe 


Vol. 253 No. 8 


CASE RECORDS 
OF THE 


MASSACHUSETTS GENERAL HOSPITAL 
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CASE 41341 
PRESENTATION OF CASE 


First admission. A fifteen-year-old girl was ad- 
mitted to the hospital because of recurrent attacks of 
“liver trouble.” 

Seven months before admission she entered an- 
other hospital because of a sore throat, chills, fever, 
and pleurisy. She was said to have had lymph- 
adenopathy. A heterophil agglutination test was 
positive in a dilution of 1:28, and several blood 
“counts” were said to have been characteristic of in- 
fectious mononucleosis. She was somewhat jaundiced 
and passed slightly dark urine. The icteric index was 
15 units. After a few weeks in the hospital she was 
discharged though still slightly jaundiced, Three 
months later she was sent home from boarding school 
because of severe fatigue, low-grade fever and jaun- 
dice. Her physician was able to feel a tender liver 
edge 1 fingerbreadth below the right costal margin. 
There was no palpable splenomegaly or lymphade- 
nopathy, however. The icteric index was 20 units, 
and the cephalin flocculation was ++ to +++. 
The stools were brown, and the urine was free of 
bile. She was treated with rest and a high-carbohy- 
drate, high-protein diet. A month or so later she re- 
turned to school, but after three weeks was sent home 
again because of a low-grade fever, vague abdominal 
cramps, “grippe” and apparently an increase in jaun- 
dice. The liver was still enlarged and more tender 
than before. The icteric index was 14 units, The 
patient was referred to this hospital for further study. 

The past history revealed no transfusion, vaccina- 
tion or general anesthesia within the previous year, 
and no known exposure to hepatitis or to hepato- 
toxins. One brother had had jaundice four years 
previously. 

Physical examination revealed a tanned girl who 
looked “the picture of health.” The only positive 
findings were questionable scleral icterus, a palpable 
tender liver edge 2 fingerbreadths below the right 
costal margin on deep inspiration and a spleen tip 
felt 2 fingerbreadths below the left costal margin. 
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Several lymph nodes, up to 5 mm. in diameter, were 
palpable in the neck. 

The temperature was 100.4°F. The blood pressure 
was 120 systolic, 80 diastolic. 

The urine was cloudy and acid, had a specific 
gravity of 1.024 and gave negative tests for bile, al- 
bumin, sugar and diacetic acid; the sediment con- 
tained 2 white cells and 12 epithelial cells per high- 
power field. Two two-hour urinary urobilinogen lev- 
els were 0.4 and 0.37 Ehrlich units. Examination of 
the blood revealed a hemoglobin of 13.2 gm. per 100 
cc., a hematocrit of 41 per cent, a red-cell count of 
4,490,000 and a white-cell count of 8300, with 56 
per cent neutrophils, 35 per cent lymphocytes, 5 per 
cent monocytes, 3 per cent eosinophils and 1 per cent 
basophils. The red cells appeared normal except for 
occasional stippling. The reticulocyte count was 1.1 
per cent. The sedimentation rate was 0.2 mm. per 
minute. The bromsulfalein retention was 7 per cent 
forty-five minutes after injection. The albumin was 
5.28 gm., the globulin 1.87 gm., the nonprotein ni- 
trogen 28 mg., the fasting blood sugar 80 mg., and 
the bilirubin 1.9 mg. direct and 2.7 mg. total per 
100 cc, The serum iron was 330 microgm. per 100 cc, 
(normal, 125 to 200 microgm. per 100 cc.). The pro- 
thrombin time was 21 seconds (normal, 17 seconds). 
Cephalin flocculation was + in twenty-four and + + 
in forty-eight hours. Thymol flocculation was nega- 
tive. Thymol turbidity was 0 units per 100 cc. Het- 
erophil and brucella agglutination tests were nega- 
tive. An x-ray film of the chest was normal. A Gra- 
ham test after oral ingestion of dye showed no con- 
trast medium in the gall bladder. A considerable 
quantity of dye remained in the stomach. No opaque 
stones were seen. The patient was discharged with- 
out a definite diagnosis on the ninth hospital day to 
follow a regimen of moderate rest and an adequate, 
but not rigid diet. 

Second admission (three and a half years later). 
Two months after discharge the patient returned for 
a checkup, although she had been asymptomatic and 
had felt unusually well. On physical examination 
small cervical lymph nodes were palpable, but there 
was no other lymphadenopathy. The spleen and liver 
could not be felt now, and there was no tenderness in 
the region of the liver, The bromsulfalein test showed 
5 per cent retention in the serum in forty-five min- 
utes, Cephalin flocculation was + in forty-eight 
hours, The serum bilirubin was 1.6 mg. per 100 cc. 
direct and 2.4 mg. total; serum iron was 220 mi- 
crogm. per 100 cc. Five weeks later the serum bili- 
rubin was unchanged, bromsulfalein retention was 
8.8 per cent, cephalin flocculation was normal, the 
alkaline phosphatase was 2.7 units per 100 cc., and 
the urinary urobilinogen was 0.7 Ehrlich units in 
two hours. 

When the patient was seen again, seven months 
later, she had been asymptomatic except for the ap- 
pearance of scleral icterus on two occasions: on the 
third and fourth days after a knee arthrotomy at an- 
other hospital, and during an attack of “grippe.” 
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The serum bilirubin was now 1.2 mg. direct and 1.8 
mg. total per 100 cc. Cephalin flocculation was + 
in twenty-four and +++ in forty-eight hours. 

Fourteen months before admission the patient was 
operated on at another hospital for acute pain in the 
right lower quadrant of the abdomen, accompanied 
by local tenderness and associated with leukocytosis. 
At operation the appendix was not obviously in- 
flamed, and the surgeon believed that there was an 
“acute mesenteric adenitis.” Two days after opera- 
tion jaundice appeared, and then gradually receded. 
The icteric index reached 16 units; cephalin floccula- 
tion and thymol turbidity were normal. The patient 
was asymptomatic postoperatively. One week after 
operation physical examination was negative except 
for icterus and a barely palpable, minimally tender 
liver edge. The total serum bilirubin was now 2.5 mg. 
per 100 cc. 

The patient remained well for about a year and 
then entered the hospital because of intermittent 
jaundice and fatigue. The episodes of jaundice usu- 
ally lasted about two days and were accompanied by 
dark urine. Physical examination was unchanged. 
The total serum bilirubin was 4.1 mg. per 100 cc.; 
bromsulfalein retention was 6.2 per cent. Other lab- 
oratory findings were normal. 

A liver biopsy was performed. 


DirFERENTIAL DIAGNOSIS 


Dr. Sypney S. Getuis*: I am dealing with a pa- 
tient who had an acute febrile illness associated with 
jaundice about four years before the last admission. 
She was well for the four years except for re- 
peated episodes of low-grade obstructive jaundice 
and fatigue. 

At the time of admission to the other hospital, 
seven months before the first admission to this hos- 
pital, the symptoms and findings were consistent with 
infectious mononucleosis except for the heterophil- 
antibody agglutination, which cannot be considered 
positive. In a high percentage of patients with in- 
fectious mononucleosis the liver may become en- 
larged, and jaundice of an obstructive type may de- 
velop as a result of the diffuse involvement of the 
liver. Pulmonary findings are certainly not rare. The 
heterophil agglutination may have been low because 
the blood was drawn too early or too late in the 
course of the disease, but no further information 
about that is given. 

Tuberculosis, with subsequent spread to the liver, 
could produce both the pulmonary and hepatic signs. 
Diffuse tuberculosis, with minimal involvement of 
the lungs and gastrointestinal tract, has been reported. 
I shall eliminate this disease because the patient’s 
nutrition continued to be excellent. 

Leptospirosis may begin suddenly with sore throat, 
chills and pulmonary signs and finally cause jaundice. 
It would be most unusual for a patient who recov- 
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ered from mild disease of this sort to continue to have 
chronic liver disease. 

Amebic hepatitis, in which the lungs may become 
secondarily involved, must also be considered. The 
fact that diarrhea is frequently absent in patients with 
amebic hepatitis helps to obscure the diagnosis. Pain 
in the chest is a frequent symptom as a result of either 
direct extension of the abscess to the lung or irrita- 
tion of the diaphragmatic pleura. In the latter case, 
the pain is pleuritic and is more common with an ab- 
scess than with the diffuse form of amebic hepatitis. 
X-ray films of the chest usually reveal a triangular 
elevation of the right leaf of the diaphragm, with 
abscess, and blunting of the costophrenic angle as a 
result of pleural effusion, with the diffuse type of ame- 
bic hepatitis. It would be helpful to know whether 
the pleurisy was right-sided, for if it were, I should 
seriously consider this possibility. Chills and septic 
fever occur regularly in amebic hepatitis, and jaun- 
dice when it does occur is relatively mild. The pa- 
tient had no liver enlargement, which argues against 
this diagnosis, nor did she have abdominal pain, 
which is perhaps the commonest symptom of amebic 
hepatitis, Finally, patients with this disease are much 
more ill than the patient under discussion was, so I 
shall discard amebic hepatitis. 

The history fits perfectly with the syndrome called, 
among other names, constitutional hepatic dysfunc- 
tion, with which patients are well except for inter- 
mittent bouts of jaundice, with or without fatigue. 
Against this condition is the elevation of the direct 
bilirubin, which indicates an obstructive type of jaun- 
dice. In this syndrome the elevation is in the indirect 
bilirubin. 

I think that I can eliminate malignant tumors of 
the liver because the patient’s nutrition was good, 
but I cannot eliminate benign tumors, although the 
acute febrile illness makes them unlikely. A chole- 
dochal cyst may cause intermittent jaundice. As ten- 
sion builds up in the cyst it blocks drainage from the 
bile ducts and produces jaundice. Then the cyst 
empties itself, and jaundice disappears. No one re- 
ported palpating a tumor, but in some patients it 
may not be felt, Although I cannot easily eliminate 
this diagnosis I do not believe it fits in well with the 
early acute febrile illness. 

I shall eliminate all types of hemolytic anemias be- 
cause the jaundice was obstructive and not hemolytic. 
The serum iron of 330 microgm. per 100 cc. is not 
helpful since it may be increased in any diffuse liver 
disease, the mechanism of this being poorly under- 
stood. The increase does not seem to be that seen in 
hemolytic anemia with jaundice, nor were the reticu- 
locyte count, the red-cell count and the hemoglobin 
in keeping with such a diagnosis. 

On the same basis I have already eliminated con- 
stitutional hepatic dysfunction, which may be con- 
fused with nonspherocytic hemolytic anemia, in which 
it may be difficult to demonstrate hemolysis, In con- 
stitutional hepatic dysfunction the bilirubin increase 
is in the indirect fraction, Dubin and Johnson’ de- 
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scribed a syndrome in which the liver appears unable 
to handle bile pigment and direct bilirubin becomes 
elevated. I think I can eliminate that disease be- 
cause the bromsulfalein retention was not abnormally 
elevated and flocculation tests were positive on 
occasions. 

Now I have to cope with the whole file of causes 
of obstructive jaundice. Gall-bladder disease in the 
form of infection is uncommon in this age group al- 
though it has been reported. At no time was marked 
tenderness over the gall bladder reported, and no 
biliary colic was mentioned. The one attack of pain 
does not sound as though it originated in the gall 
bladder although I cannot be certain of that. The 
history was certainly suggestive of appendicitis, for 
the pain was in the right lower quadrant. I tend to 
shy away from the gall bladder as an explanation of 
that attack. 

The gall bladder did not fill, although two at- 
tempts to fill it were made. There are several reasons 
why the gall bladder may not have filled. It may 
have been absent. There may have been hydrops of 
the gall bladder. Stones that were nonopaque and 
did not show in the films may have filled the gall 
bladder so completely that no dye entered it. There 
may have been an open sphincter from the gall blad- 
der, which prevented concentration of the dye. Dif- 
fuse liver disease, of course, is a handicap for a good 
Graham test. Perhaps there was an initial acute at- 
tack of cholecystitis, with some jaundice, that sub- 
sided but left the cystic duct edematous. Perhaps from 
time to time the edema became more marked and 
thus blocked off the excretion of bile. I cannot elimi- 
nate cholecystitis though I do not care for the 
diagnosis. 

I know that a liver biopsy, which I am not told 
was positive, was done. I assume that it was a needle 
biopsy and if so that Dr. Castleman is prepared on 
this basis to give a definite diagnosis. I do not be- 
lieve that he will dare show microscopical sections 
that merely suggest obstruction without revealing its 
cause. On this very very flimsy basis, which I sus- 
pect is unfair medically speaking, together with an 
inconclusive clinical history, I shall abandon the diag- 
nosis of cholecystitis or cholelithiasis or both. 

At this point I have with ease eliminated about 
every diagnosis. I am left, for better or for worse, 
with an acute infectious process that began about 
four years earlier, The acute febrile onset, the sore 
throat, the pleurisy and so on are in favor of an in- 
fectious process. This process resulted in damage to 
the liver, chronic impairment of liver function, the 
tenderness of the liver noted on several occasions, 
jaundice and fatigue. What kind of infection could 
have been responsible? I have already mentioned and 
eliminated tuberculosis, Weil’s disease and amebic 
hepatitis. I shall throw out syphilis because during 
so many hospitalizations a positive serologic test and 
other stigmas suggestive of the disease should have 
been noted. Brucellosis and malaria do not fit with 
the signs and symptoms. I am left, therefore, with 
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a viral hepatitis. This could have been an infectious- 
hepatitis virus, a homologous-serum-hepatitis virus, 
although there was no history for it, or the virus of 
infectious mononucleosis although I have given my 
arguments against the last agent. I hope that Dr. 
Castleman found viral hepatitis in the biopsy, with 
perhaps moderate increase in fibrous tissue. 

What arguments can I raise against my own diag- 
nosis? The number of patients whose sole indication 
of damage from viral hepatitis is a mild elevation of 
direct bilirubin are relatively few. This patient had 
suggestive changes from time to time, none of which 
were exciting. Most patients show abnormalities in 
additional functions of the liver, such as positive floc- 
culation tests. However, in children, and I specify 
children, with posthepatitic cirrhosis, positive tests 
may appear only late in the course of the disease. 
Against infectious hepatitis occurring at the time of 
the initial acute illness is the fact that when it occurs 
within a family the other children in the family have 
a high incidence of hepatitis that is not recognized 
clinically because of the absence of jaundice. 

It is obvious that I am disturbed with this case. I 
should have liked more positive findings. I should 
have preferred a biopsy taken at exploration to a 
needle biopsy. I shall stick by my guns and decide 
that this patient had a diffuse hepatitis, with some 
increase in fibrous tissue. 

A Puysician: Was a stool examination for para- 
sites made? 

Dr. BENJAMIN CASTLEMAN: ‘This patient was 
being cared for by Dr. Chester M. Jones; I am quite 
sure that he examined the stool. 

Dr. ALLAN M. Butter: We might ask where the 
patient lived. 

Dr. CasTLeEMAN: In New England. 

Dr. ButLer: Had she traveled a great deal, or 
not? 

Dr. Danirt S. Exuts: I do not think so. 

Dr. Jacos Lerman: I should like to raise the 
question of sarcoidosis. 

Dr. CastLeMAN: What do you think of sarcoi- 
dosis, Dr. Gellis? 

Dr. Gets: Not much. 

Dr. Extis: Dr. Gellis, you stressed the bilirubin 
and the part the direct and indirect fractions play in 
the differentiation between obstructive and nonob- 
structive jaundice. I assume that when you spoke of 
the elevation of the direct fraction as indicating ob- 
struction you included intrahepatic as well as extra- 
hepatic obstruction of the biliary tree. It is my im- 
pression that the fractionation of the van den Bergh 
test is not a reliable guide by which one can differ- 
entiate intrahepatic and extrahepatic disease. 

Dr. Getiis: That impression is correct; an ele- 
vation of the direct fraction does not distinguish be- 
tween intrahepatic and extrahepatic obstruction. 
There was, however, no evidence from the liver- 
function tests or the clinical findings strongly sug- 
gesting extrahepatic obstruction. For this reason I 
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assume that the patient had a diffuse intrahepatic 
process. 
Cumicat DiaGnosis 


Chronic hepatitis. 


Dr. Smpney S. Gexuis’s DiaGnosis 


Viral hepatitis. 


ANATOMICAL DIAGNOsIS 
Chronic idiopathic jaundice, with unidentified pig- 
ment in liver cells (Dubin—Johnson syndrome ). 
PatHo.ocicaL Discussion 


Dr. CastLEMAN: The biopsy was a needle biopsy, 
as Dr. Gellis suspected ; however, it was performed on 


Ficure 1. 


the first admission four years ago, At that time Dr. 
Tracy B. Mallory described the liver as normal in 
architecture, with no evidence of inflammation. The 
only abnormality was the presence of clumps of 
golden-brown, granular pigment within most of the 
liver cells, but not in the Kupffer cells, bile ducts or 
stroma (Fig. 1). Special stains appeared to rule out 
hemosiderin, ceroid, hematoidin, aposiderin, lead 
and bismuth. A definite diagnosis was not made. 
This description of Dr. Mallory corresponds exactly 
to the lesions in the 12 cases recently reported by 
Dubin and Johnson* from the Armed Forces Insti- 
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tute of Pathology called “Chronic Idiopathic Jaun- 
dice with Unidentified Pigment in Liver Cells.” 

I was hoping that Dr, Gellis, when he talked about 
the pigments in the liver cells and mentioned the 
paper of Dubin and Johnson, would continue on that 
subject. So far no one has been able to identify the 
pigment. It is easily seen even in unstained sections. 
According to Dubin and Johnson these patients 
have recurrent attacks of jaundice, often exacerbated 
by operative procedures or infections, which was 
true in the patient under discussion here. The con- 
dition is differentiated from the so-called constitu- 
tional hyperbilirubinemias in that these 12 patients 
all had a high direct bilirubin whereas those with 
constitutional hyperbilirubinemia have an elevation 
of the indirect bilirubin. These patients have posi- 
tive Graham tests — that is, the gall bladders are 
not filled by the dyes used in cholecystography. Be- 
tween attacks the patients are healthy and get along 
perfectly well; the prognosis is good. It is important 
for us, as pathologists, to realize that this pigment is 
not bile stasis. In many cases similar to this opera- 
tions have been done, with the understanding that 
the patient had obstructive jaundice, because this 
material was mistaken for bile. The absence of any 
cellular infiltration rules out any form of hepatitis. 

I shall read a comment from the paper of Dubin 
and Johnson’: “We are inclined to believe that the 
condition represents an inborn deficiency of the 
liver characterized by multiple defects of metabolism 
whereby the liver cannot properly excrete such sub- 
stances as (a) bilirubin (b) the pigment which ac- 
cumulates in liver cells (c) bromsulfalein and (d) 
dyes used in cholecystography.” 

A case has recently been reported from Israel.’ 

Dr. Ellis, do you have any further comments? 

Dr. E:tis: You might tell us how the patient is 
now. I have not seen her since I did the biopsy. 

Dr. CasTLEMAN: The biopsy was done on the 
first admission in 1951; since then, as described in the 
protocol, she has had attacks of jaundice four or five 
times. She was seen recently because of an attack 
of colitis, but that apparently did not produce any 
jaundice, It is important to tell this patient that she 
can go on perfectly well, without worrying about 
chronic hepatitis, which is what most physicians be- 
lieved that she had, It was only after I heard Dubin 
read his paper a year or so ago and we were discuss- 
ing cases with queer pigments that Dr. Ellis reminded 
us of this particular case. 

A PuysiciaAn: How high has the bilirubin been? 

Dr. CastLEMAN: The bilirubin has been as high 
as 6 mg. per 100 cc. 

Dr. Gettis: We had a very young child with this 
condition whose bilirubin at one point went as high, 
I think, as 15 to 20 mg. per 100 cc. That case has 
not been reported yet. I think there is going to be 
considerable confusion about this condition because 
there are other conditions in which the metabolic de- 
fect affects the indirect rather than the direct frac- 
tion. There will have to be clarification of the dif- 
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ferent pigments that are being seen. I did not con- 
sider Dubin’s disease likely, because I believed that 
the patient would have been icteric sooner. She 
should have had respiratory infections at an earlier 
age than this, which ordinarily precipitates the jaun- 
dice of Dubin’s disease. I should have expected the 
bromsulfalein retention to be marked or at least ab- 
normal when the bilirubin was elevated; it was 5 per 
cent on one occasion and 7 per cent on another, and 
on both occasions the direct bilirubin was elevated. 
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CASE 41342 


PRESENTATION OF CASE 


A seventy-year-old woman entered the hospital be- 
cause of obstruction of the right nostril. 

The patient stated that her right nostril had felt 
“stuffed up” for several years; however, in the four 
or five months before admission, the obstruction had 
become more severe, so that at the time of admission 
she was unable to inhale or exhale through the right 
nostril, Four months before admission her physician 
told her that her nose contained a bone that was 
three times the normal size. Treatment with a spray 
gave some relief. Shortly thereafter, it was noted that 
the patient’s face appeared swollen on the right side, 
that the eye was constantly tearing and that the con- 
junctiva was injected. She was unable to wear her 
upper denture because of right-sided swelling of the 
jaw. She had lost no weight and had generally felt 
well. She had no difficulty breathing through the 
left nostril, swallowed easily and had had no head- 
aches or change in vision. She had noticed some de- 
crease in hearing in the left ear during the past year, 
but no change on the right side. She denied any re- 
cent infections, including otitis and mastoiditis. She 
had not noted any tenderness or swelling in the neck. 

Her father’s family had always been “diabetic.” 
The patient had had known diabetes for twelve years 
and was currently taking 30 units of NPH insulin 
daily. A prescribed diet was not being followed, and 
she was not testing the urine specimens. Thirteen 
years before admission a “necrotic” gall bladder had 
been removed for right-upper-quadrant pain. Nine 
years later a vaginal hysterectomy was performed 
during the repair of a cystocele and rectocele. The 
family history revealed that 2 siblings had died of 
cancer, 2 of pneumonia, and 1 of tuberculosis. There 
were no significant cardiorespiratory, gastrointestinal 
or genitourinary symptoms. A port-wine “stain” had 
been present over the right lower portion of the back 
since birth. 

Physical examination revealed a well developed, 
obese woman in no distress. Facial asymmetry was 
produced by a swollen right cheek and underlying 
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maxilla. The right conjunctiva was injected, and the 
right fundus showed white, round, discrete exudates. 
Auditory acuity was decreased on the left side. The 
right nostril was obstructed by a moist, smooth but 
lobulated, green growth. Evidence of stasis derma- 
titis was present over both legs, and a chronic ulcer 
was noted over the left lateral malleolus. A port- 
wine mark was located over the right lower portion 
of the back. A movable lymph node, 1 cm. in di- 
ameter, was palpable in the left axilla. The heart, 


Ficure 1. Roentgenogram, Showing Malignant Tumor of 

the Right Maxillary Antrum That Caused Diffuse Increased 

Density of the Antrum and Associated Destruction of the 
Lateral and Medial Walls. 


The lesion extends into the right ethmoid region. 


lungs and abdomen were normal. Neurologic ex- 
amination was negative. 

The temperature was 97.6°F., the pulse 84, and 
the respirations 18. The blood pressure was 140 sys- 
tolic, 90 diastolic. 

Urinalysis showed occasional red cells, 5 white cells 
and scattered calcium oxalate crystals per high-power 
field in the sediment, and negative tests for albumin 
and sugar. Examination of the blood revealed a 
white-cell count of 7700, with a normal differential, 
and a hemoglobin of 14.6 gm. per 100 cc. On smear, 
the red cells and platelets were normal. The nonpro- 
tein nitrogen was 28 mg., the fasting blood sugar 172 
mg., the cholesterol 298 mg., and the total protein 
6.1 gm. per 100 cc. The prothrombin time was 83 
per cent. A blood Hinton test was negative. X-ray 
films of the paranasal sinuses revealed clear frontal 
and sphenoid sinuses. The right maxillary and eth- 
moid sinuses were obscured by a homogeneous den- 
sity, which had eroded through the inferolateral wall 
of the antrum and through the medial wall into the 
ethmoid area (Fig. 1). The orbital margin of the 
right maxillary sinus was preserved. 

On the fourth hospital day a consultant observed 
that the right nostril was completely blocked by a 
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tumor mass or by the inferior turbinate deflected to- 
ward the septum. He mentioned a definite bulging of 
the anterior wall of the antrum and of the hard 
palate on the right side. On the eighth hospital day 
an operation was performed. 


DrrFeRENTIAL DIAGNOsIS 


Dr. Davin WEISBERGER*: This seventy-year-old 
woman complained of obstruction of the right nos- 
tril and apparently had a deformity of the antrum. 
If I saw a mass protruding through the nares I 
should think primarily of a neoplastic process. The 
first neoplastic process in this age group with this 
amount of destruction of the wall of the antrum that 
I would think of is epidermoid carcinoma. The his- 
tory contributes to that impression. The commonest 
cause of a destructive type of neoplasm in this age 
group is an epidermoid carcinoma, 

If I were to consider the gross appearance of the 
tumor and believed that the green pigment was an 
integral part of the neoplastic process, I should have 
to think of rare conditions. I hate to mention chlo- 
roma in this particular case because it is so rare, I 
have never seen a case. Chloromas are characterized 
by green pigmentation and usually arise from bone 
marrow. There is no bone marrow in the mem- 
branous bone around the face so that is against 
chloroma. So is the normal blood smear and normal 
white-cell count, for they are usually found in pa- 
tients who have had leukemia. 

Dr. Austin L. Vickery: In abstracting this case 
I also noted the reference to the green color of this 
tumor, which I think was considered to be a green 
hue, Dr. Lurie, whose patient this woman was, made 
the remark about the color of the tumor. Perhaps Dr. 
Hanelin will show the x-ray films. 

Dr. JosepH HaNne.IN: I cannot add anything to 
the description of the original films, which is excel- 
lent. There is fairly typically malignant-appearing 
neoplastic involvement of the right maxillary antrum 
(Fig. 1), indistinguishable from epidermoid carci- 
noma. The homogeneous density of the antrum is 
very clearly shown. The large mass has broken 
through both the infralateral and medial walls of the 
sinus and is projecting into the nose and invading the 
ethmoid region. There is some suggestion of naso- 
pharyngeal extension in the original film. 

Dr. Moses H. Lurie: I should like to ask Dr. 
Weisberger if he would not expect a history of bleed- 
ing from the nose with carcinoma. 

Dr. WEISBERGER: Yes; as an early sign. We do 
not know whether there was such bleeding. 

Dr. Luntz: There was no bleeding from the nose. 

Dr. WEISBERGER: Of course, at the time of admis- 
sion, there was a deformity. 

Dr. Bernarp M. Jacozsson: Dr, Weisberger 
mentioned carcinoma as the most likely diagnosis and 
went on to a very rare tumor, chloroma. I wonder if 
he would want to consider a nasopharyngeal tumor 
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that is not so rare — namely, a solitary plasmacy- 
toma, Each year we see one or two cases of plasma- 
cytoma. arising in the nasopharynx. 

Dr. WetsBercer: I think it is a possibility. I 
wonder how frequently it occurs as a solitary tumor 
of a postmaxillary sinus. I have not seen it or heard 
of it. I think that in a seventy-year-old woman, 
one must first rule out epidermoid carcinoma, which 
does obstruct the nares, produces a deformity of the 
face and encroaches on the alveolar process. If it 
proved not to be epidermoid carcinoma, many other 
tumors could be considered possibilities. Fibrous 
dysplasia is one. This woman was somewhat old for 
fibrous dysplasia, which can produce about the same 
picture of destruction and homogeneous density in 
the antrum, A benign osteoma is another with which 
there may be a destructive process, but I have never 
seen that type of neoplasm protruding into the nares. 
The only reason I jumped to the rare tumor of 
chloroma was that I was confused about the green 
pigmentation. Whether that was the result of a 
pseudomonas infection or of neoplasm I do not 
know. 

Dr. Lurte: When I saw the patient, I did not 
consider a carcinoma. I considered fibrosarcoma as 
my first diagnosis. On that basis, instead of trying to 
take a biopsy for a diagnosis, I recommended that we 
remove the whole tumor. A Moore operation along- 
side the nose was done, and the cheek was laid back; 
we took out the upper maxilla, leaving its roof to 
keep the eye in position. The mass had broken 
through the antrum posteriorly and extended through 
the surface of the sphenoid, which we also removed. 
It is interesting that, during the operation, the tumor 
did not even act like a fibrosarcoma, because there 
was very little bleeding from it. I may say that the 
patient got along well for a while. 


DiAGnosis 


Fibrosarcoma of maxillary antrum. 


Dr. Daviy WEISBERGER’s DIAGNOsIS 


Epidermoid carcinoma of maxillary antrum. 


ANATOMICAL DIAGNOSIS 


Multiple myeloma involving both maxillary an- 
trums and (metacarpal bone). 


ParHo.ocicaL Discussion 


Dr. Vickery: The specimen we received con- 
sisted of several fragments of tissue, the largest of 
which was a 5-cm. mass of solid tumor composed of 
bone and fibrous tissue. Microscopical examination 
disclosed areas of new bone as well as fibrous tissue in 
which there were foci of necrosis and a considerable 
cellular infiltrate, The zones of necrosis in the mass 
were probably responsible for the green color, de- 
scribed clinically. The gross appearance of the 
tumor, its location and the presence of bone trabecu- 
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lae in fibrous tissue led to the diagnosis of the benign 
lesion of ossifying fibroma (fibrous dysplasia). We 
were not entirely happy about that diagnosis be- 
cause Dr. Castleman noted that there was a fairly 
widespread infiltration of plasma cells in this tumor. 
The plasma cells were thought to be associated with 
the inflammatory reaction rather than with a myelo- 
matous origin. Nevertheless we advised that blood 
serum protein studies be done. These data, includ- 
ing fractional serum protein determinations, did 
not suggest a myelomatous process. ‘ 

The follow-up course of the patient gave the true 
answer. She was apparently quite well for about a 
year, and then began to complain of tearing on the 
left side, Eventually x-ray films of the area were 
taken. Dr. Hanelin will show the films taken about 
eight months after the original procedure. 

Dr. HANELIN: The later films show a mass in the 
nasopharynx and destruction of the hard palate, con- 
tinuous with the nasopharyngeal tumor. I am not 
sure that there is residual disease in the right antrum. 
The left antrum is slightly hazy but no bone destruc- 
tion is visible. Dr, Lerman, who was taking care of 
the patient, noticed swelling of the palm of the hand, 
and we were able to demonstrate a large, expansile, 
destructive lesion of the right second metacarpal; the 
bone is almost totally missing (Fig. 2). The tumor 
appears to extend freely into the soft tissue of the 
palm. 

Dr. Vickery: After the lesion involving the left 
antrum had been found a second operative procedure, 
with excision of the tumor, was performed. Micro- 
scopical examination of the tumor removed from the 
left antrum revealed that it was very cellular, being 
composed principally of sheets of plasma cells. After 
we saw these sections we reappraised the biopsy done 
a year and a half previously and decided that it was 
the same process, but considerably masked by ex- 
tensive inflammation and fibrosis. This patient’s 
course is not uncommon for a presumably solitary 
plasmacytoma, which is indeed an unusual tumor. 
Other tumors may later develop elsewhere in the 
skeleton, giving the picture of multiple myeloma. In 
a review of 104 cases of primary plasma-cell tumors 
involving the upper air passages and oral cavity 
Stout and Kenney* found that the lesion was four 
times as frequent in men as in women and that three 
quarters of the cases developed in the fifth, sixth and 
seventh decades of life. About 50 per cent of these 
patients had metastases, of which 30 per cent were 
to bone and 56 per cent to lymph nodes. The authors 
mentioned the possibility that these so-called metas- 
tases represented examples of multiple primary in- 
volvement, in which the nasal or oral lesion merely 
first became evident. 

Dr. HANELIN: Was a biopsy of the hand done? 

Dr. Vickery: No; it was not. I think that this 
metacarpal lesion has been considered entirely con- 
sistent with myeloma. 


*Stout, A. P., and Kenney, F. R. lasma-cell tumors of 
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Dr. HANELIN: Yes; it is, as well as with a num- 
ber of other lesions, Although myeloma can involve 
bone anywhere, myelomatous involvement of the 
hands is extremely rare. 

Dr. Jacosson: Was a bone-marrow puncture 
done? 

Dr. Vickery: Dr. Lerman, do you have a com- 
ment? 

Dr. Jacop Lerman: After the first operation the 
finding of plasma cells invading the tumor raised the 


Ficure 2. Roentgenogram of the Hand. 
There is an expansile, destructive lesion of the right second 
metacarpal that was considered to be similar in etiology to 
the sinus neoplasm although no histologic confirmation was 
obtained. 


possibility of myeloma. However, the urine did not 
contain any albumin, the total protein and albumin- 
globulin ratio were normal, and the calcium and 
phosphorus were also normal. A bone-marrow punc- 
ture was not done. At this time no other tumors 
were discovered. 

At the time of the second admission, when the 
lesion in the right hand was discovered, the question 
of multiple myeloma was again raised. When the 
diagnosis was established urethane and cortisone 
were started. 

I last saw the patient two months after opera- 
tion. She was free of any symptoms referable to the 
nose and antra; the lesion in the hand was, if any- 
thing, smaller. There were no new lesions anywhere. 
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PSITTACOSIS ON THE INCREASE 


Ever since 1951, when the United States Public 
Health Service relaxed the interstate and foreign 
quarantine regulations for psittacine birds,’ there 
has been a great increase in the number of such birds, 
particularly parakeets, sold for household pets in this 
country. Coincidentally, the number of cases of psit- 
tacosis reported from various parts of the United 
States has risen considerably. Whereas a total of only 
about 25 to 30 cases were reported annually to the 
National Office of Vital Statistics for each of the 
years 1945 through 1951, this number increased to 
135 in 1952, 169 in 1953 and 303 for the first three 
months of 1954. In recent weeks up to 10 cases 
have been reported in each of the weekly issues of the 
Communicable Disease Summary issued by the Na- 
tional Office of Vital Statistics of the United States 
Public Health Service. 

It may be assumed, however, that most cases of 
psittacosis are not reported either because other diag- 
noses, particularly primary atypical (or “viral’”) 
pneumonia, are made or because the relation to psit- 
tacine or other birds is not suspected. Of the cases that 
have been reported, a large proportion have been 
proved serologically and some by isolation of the 
virus; most of the patients have been exposed to sick 
parakeets at home or in pet shops, The states of Cali- 
fornia, Minnesota and Washington have been sup- 
plying the largest number of reports on authenticated 
cases in the last few months, but this may be due 
merely to the greater interest and awareness on the 
part of the physicians and health authorities in these 
states, Other reports have come from many states in 
all parts of the country; indeed, 29 states and the 
District of Columbia all reported cases during 1954.° 
In that year 8 states each reported more than 15 
cases, Texas and California leading, with 151 and 56 
cases, respectively. 

The importation, breeding, sale or offer for sale 
of birds of the psittacosis family had been prohibited 
under the sanitary codes of New York City and New 
York State since 1938. These restrictions were re- 
voked early in 1952 after the modification of the 
United States Public Health Service regulations 
whereby foreign quarantine of such birds was made 
more lenient and interstate restrictions were com- 
pletely removed, except for the requirement that any 
shipment of psittacine birds must be accompanied by 
a permit from the health department of the state of 
destination, when required by such a department. 
The action of the New York State Department of 
Health was justified, in part, by the following <on- 
siderations: the diminished importance of psittacosis 
as a health problem; the availability of effective cura- 
tive therapy in the broad-spectrum antibiotics; the 
recognition of other and larger reservoirs of infection 
among pigeons, ducks, chickens, turkeys, canaries, 
sea gulls and so forth; insufficient evidence that psit- 
tacine birds are a greater hazard, or a cause of more 


* 
} 
| 
4 | 
4 
4 
: 
i 
6-2094. 


No. 8 


Vol. 253 


serious infections, than other varieties; and the prac- 
tical difficulties or impossibilities of adequate enforce- 
ment of the interstate regulations.* 

Soon after these regulations were revoked cases of 
psittacosis attributable to parakeets were recognized 
in New York State. Drachman‘ reported 2 small out- 
breaks in Westchester County involving 3 proved 
cases each in Peekskill and Ossining, and several 
other probable cases in these areas. The Peekskill 
cases occurred among employees of a chain store 
selling parakeets and other birds, and the Ossining 
episode represented a typical household outbreak. 
Both were traceable to parakeets placed on sale since 
the modification of the federal regulations and the re- 
moval of the prohibition of traffic in psittacine birds 
in New York City and State. 

More recently, Fitz, Meiklejohn and Baum?’ pre- 
sented a study of 18 cases of psittacosis in Colorado 
that are considered to represent an experience similar 
to that being encountered in many other places in 
this country, Fifteen of the 18 patients had been ex- 
posed to parakeets, 5 of them in pet shops and the 
other 10 in the home (1 of these had intimate ex- 
posure to pigeons, turkeys and chickens in addition to 
parakeets) ; 1 had a laboratory exposure to infected 
pigeons, 1 had been exposed to wild pheasants, and 
the eighteenth patient was not aware of any exposure 
to birds. 

The clinical course and findings were characteristic. 
Constitutional symptoms were often quite severe, 
with chilliness, shaking chills and cough being ex- 
perienced by most of the patients, but sputum was 
usually scant and none complained of pleuritic pain. 
The physical signs were not remarkable, fine rales 
being the most common auscultatory finding, and 
some enlargement of the spleen was made out in 
several cases. A scattered macular erythematous rash 
occurred in 1 case, White-cell counts ranged from 
5500 to 11,000 in the first week but were as high as 
16,000 later. No significant bacteria were demon- 
strated in sputum and blood cultures. Chest roent- 
genograms all showed infiltrations, usually ill defined 
and mostly in the lower lobes. The febrile course 
ranged from three to twenty-four days, depending on 
the therapy used, Treatment with each of the 3 tetra- 
cycline antibiotics was successful in 11 of the 12 pa- 
tients in whom they were used and resulted in rapid 
clinical improvement and loss of fever, Penicillin 
was relatively ineffective unless given parenterally in 
large doses of the soluble aqueous solutions. 

The diagnosis was made on the basis of a signifi- 
cant titer or rise in titer of complement-fixing anti- 
bodies to the psittacosis virus. Isolation of the virus 
from suspected parakeets was attempted in 3 cases, 
and was successful in each; this was carried out in 
the Virus and Rickettsial Section of the Communica- 
ble Disease Center at Montgomery, Alabama. Pigeons 
thought to be responsible in 1 case were found to 
have significant titers of psittacosis antibodies in their 
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serum.* Inapparent infection was demonstrated by 
the finding of a complement-fixation titer of 1:16 or 
higher in 4 of 12 persons who shared contacts with 
the infected birds, either in pet shops or at home, 
but gave no history of illness. 

The Colorado report goes on to point out that since 
the relaxation of federal and local controls there has 
been a great increase in popularity of birds as pets. 
One Denver chain store alone had sold nearly 9000 
birds in 1953. The production of birds in this country 
has therefore greatly increased, and, along with this, 
the business of smuggling birds, especially along the 
southern border, has assumed massive proportions; 
this involves particularly birds that are being shipped 
in large numbers from Europe to Mexico. These 
smuggled birds have been badly handled and mixed 
with birds of Central and South American origin that 
are known to be carriers of the virus; the expected 
epizootics of psittacosis have been frequent among 
such birds. 

Since it appears unlikely that the disease will be 
readily eradicated a number of suggestions are made 
for avoiding serious trouble, All persons acquiring 
birds as pets or working with them should be made 
aware of the risk of psittacosis, which is a real one 
even with birds that appear healthy but may be 
greater from those that are obviously ill; the danger 
is not eliminated by the addition of chlortetracycline 
to the drinking water,® a practice used by some deal- 
ers. Physicians should suspect psittacosis in unex- 
plained fevers and in cases of “viral pneumonia,” es- 
pecially if there are severe systemic symptoms, and 
inquire regarding contacts with birds. Appropriate 
therapy, preferably with tetracycline or one of its 
analogues, should be used in an oral dose of 2 gm. 
daily or, in severe cases, 500 mg. intravenously every 
twelve hours. For the laboratory diagnosis, since 
viral isolation will probably not frequently be at- 
tempted, it is important to obtain serum as early as 
possible in the acute phase and again during conva- 
lescence to demonstrate a significant rise in titer. An 
elevated titer in a single specimen may occasionally 
be difficult to interpret, and in some cases a rise in 
antibody titer may be suppressed if successful treat- 
ment is undertaken early. This increases the im- 
portance of taking a careful history and having a 
high index of suspicion when there has been exposure 
to birds. 
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FACTS ABOUT RADIOACTIVITY 


One of the great advantages in working with radio- 
active substances in the field of biology and medicine 
is that radioactivity can be detected in amounts so 
small as to have no perceptible effect on the biologic 
activities of the cell. The wide availability of deli- 
cate instruments, combined with the public interest 
in the major bulwark of the national security, the 
Atomic Energy Commission program, has resulted in 
much publicity about the fallout of radioactivity that 
follows test explosions of atomic bombs. Ease of de- 
tection of radiation and its biologic effectiveness are a 
long way apart. Available instruments detect radiation 
far below the threshold of detectable biologic effects. 

Some geneticists have been concerned by the fall- 
out from the test explosions on the thesis that all ex- 
posure to radiation is bad. With this thesis no one can 
quarrel, for there is no question that radiation will 
produce mutations and that most mutations produced 
are deleterious, at least by current standards. How- 
ever, so much confusion has resulted from some of the 
more alarmist statements made that it seems worth 
while to call attention to a few facts that enable one 
to place the problem in perspective. 

In the United States as of January 1, 1955, the 
dosage rate of raCiation due to fallout from test ex- 
plosions of nuclear devices was 1 mr per year. When 
people are crowded together, as on public convey- 
ances, the naturally radioactive materials in their 
bodies (mostly radioactive isotopes of potassium and 
carbon and minute traces of radium) give them radi- 
ation at twice this rate, or 2 mr per year. The farmer 
who walks over ground on which he has spread com- 
mercial phosphate rock fertilizer receives radiation at 
a rate of over 200 mr per year from the fertilizer. The 
person who wears a luminous-dial wristwatch irradi- 
ates much of his body, including his gonads, at an 
average rate of 40 to 50 mr per year. Entirely apart 
from these conceivably avoidable sources of radiation, 
a hermit on a Cape Cod sandspit would receive cos- 
mic-ray radiation at a level of between 30 and 40 mr 
per year; an inhabitant of Colorado would receive 
perhaps twice as much. The average human being 
gets a dose of somewhat under 30 mr per year 
from his own radioactivity. If he picks the most fa- 
vorable habitation from the standpoint of cosmic radi- 
ation he gets about the same amount of radiation 
from that source; if he spends much time in crowds 
he receives additional radiation at the rate of 2 mr 
per year, and if he wears a wristwatch he adds 40 mr 
per year to this. 

There are appreciable variations in the dosage of 
natural radioactivity derived from the soil, the high- 
est perhaps being in regions rich either in uranium or 
in phosphate rock. On clay soil near sea level the total 
radiation from cosmic rays and the naturally occurring 
radiation in the soil is at the rate of between 90 and 
100 mr per year.* 


*Sievert, R. M., and vist, in natural y-radiation 
in Sweden. Acta radiol. 37: 
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The dramatic rain of radioactive ash on the 
Japanese fishing boat at the time of the test at Eni- 
wetok called attention to the fact that there can be 
serious fallout from explosions of nuclear devices. 
Atomic explosions coming in contact with the ground 
produce two types of fallout, one due to dust and 
soil and containing radioactivity and tending to be 
deposited promptly, and the other due to atomic ashes 
carried into the upper atmosphere and deposited over 
a longer period. Explosions in air have only the latter 
type of fallout. Many fail to differentiate large-scale 
tests such as that at Eniwetok, which are performed 
only far from population centers, and those performed 
in the United States with safety. 

The geneticists properly stress the fact that since 
the effects of radiation on germ plasm, like those of 
a number of deleterious agents, are cumulative, even 
a slight increase in background radiation may with- 
out question produce added mutations. On the other 
hand the increment is so slight with the present rate 
of fallout that probably centuries of the atomic age 
would have to pass before these radiation-mutated 
genes would add noticeably to genetic changes, and 
even then these mutations could not be distinguished 
from the other mutations already accumulated in the 
race. Nevertheless, an atomic war could be as dis- 
astrous to progeny as to the combatant generation. 

Fortunately, to clarify this problem of atomic fall- 
out that is sometimes discussed with more heat than 
fact, the National Academy of Sciences has called to- 
gether a group of highly qualified persons to study 
the situation and to report upon it. 


INTERNATIONAL CONGRESS OF LIBRARIES 


Booxs, the inexhaustible sources of knowledge, 
are the cornerstone of culture and at the same time 
an important structure on which to build interna- 
tional goodwill. Libraries throughout the world may 
be rightfully considered as one, a series of extended 
shelves linked together by a common purpose — to 
enlighten the ignorant, fertilize the soil bearing the 
budding ideas of the curious and co-ordinate voice 
and hand, with brain, in the formulation of ideas, 
the spiritual messengers so important for enlightened 
world understanding. To help achieve these ends in- 
ternational congresses play a considerable part, and 
the Federation of Library Associations now joins 
with the Federation for Documentation and the As- 
sociation of Music Libraries in general congress in 
Brussels, to be held in September, 1955. This will be 
the third international congress of libraries, the 
fourth of music libraries and the twenty-second of 
documentation. 

In addition to these various activities the medical 
librarians plan to hold a separate session on the day 
before the opening of the official congress. This meet- 
ing, of considerable medical interest, is an outgrowth 
of the first International Congress of Medical Li- 
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braries, held in London in July, 1953, the proceed- 
ings of which, as published in Libri, were noticed in 
the Journal for July 7. Thus, the admirable under- 
taking started two years ago is to be extended and 
augmented by another meeting to promote an ef- 
fective liaison between medical librarians through- 
out the world. The Medical Library Association, the 
official American organization, will be represented by 
members of its committee on international co-opera- 
tion. To this endeavor the Journal gives its hearty 
support and best wishes. 


Guano As a Preventive in Yellow Fever. — 
Commodore Cooke, of the U. S. Ship St. Louis, 
has published a card recommending the use of 
guano, as a prophylactic against yellow fever. 

Boston M. & S. J., August 30, 1855 


MASSACHUSETTS 
MEDICAL SOCIETY 


COMMITTEE ON MATERNAL WELFARE 
AmnNIoTIC-FLUD EMBOLISM 


A 44-year-old gravida II, para I, was admitted 
about a week before term for a repeat cesarean sec- 
tion. Previous section (elsewhere) had been done 
because of a “deformed pelvis,” but prenatal exam- 
ination during the current pregnancy failed to dis- 
close any bony abnormality. With section scheduled 
for the next morning the membranes ruptured sponta- 
neously early in the evening, and good labor started. 
The operating room was set up, blood was made 
available, and it was decided to give a short test of 
labor. The patient soon vomited large quantities and 
shortly remarked that she felt like bearing down and 
was quite happy. One minute later she became 
cyanotic and unconscious, with respiratory distress. 
There was slight twitching, but no unilateral signs or 
real convulsion. In twenty minutes respirations 
ceased. An immediate cesarean section was done, and 
it was noted that there was no blood in the abdomen 
or rupture of the uterine scar. The infant’s heart was 
beating, but its first respirations began only after fifty 
minutes of resuscitation and it died the next day. 
Autopsy on the mother showed a massive amniotic- 
fluid embolism and a small ball of tissue in the right 
atrium that proved to be amniotic membrane. There 
was an intact uterine scar but no other defect, except 
for the new operative incision. 

The case was classified as a nonpreventable death 
caused by amniotic-fluid embolism of overwhelming 
proportions. There is no concrete evidence that the 
first cesarean section contributed in any way to this 
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patient’s death. However, the placenta may have 
been implanted over some of the previous scar. If so, 
there is a remote chance that sinuses in the friable 
tissue were available for the infusion of amniotic 
fluid. Autopsy did not clarify this point, which, to be 
sure, is purely academic. Of significance is the fact 
that the first section may indeed have been uncalled 
for; this fact alone increased the statistical risks. This 
overwhelming, massive type of amniotic infusion is 
the only kind that can be labeled truly nonprevent- 
able. 
Joun Ficcis Jewett, M.D. 
Chairman 


DIRECTORY OF FELLOWS 


A new Directory of the officers and fellows of the 
Society has been published, corrected to January 1, 
1955. 

Copies are available to all fellows who apply to the 
Secretary, 22 Fenway, Boston 15. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


The State Department of Public Health has re- 
ported that small supplies of polio vaccine will be 
going into commercial channels in Massachusetts at 
once. This means that physicians will soon be able 
to obtain vaccine for administration in their offices. 
All the vaccine allocated to this state by the National 
Advisory Committee on Poliomyelitis Vaccine will 
go into commercial channels until further notice. 

Because the Massachusetts Polio Vaccine Advisory 
Committee has recommended that no further polio 
vaccine be given until the end of the polio season 
most public agencies will not be ordering vaccine im- 
mediately. For the same reason not many physicians 
will be seeking vaccine for the children under their 
care. 

Physicians are reminded that vaccine should only 
be given to children aged five to nine years until 
the National Advisory Committee broadens the pri- 
ority group and such action is announced by the 
Massachusetts Polio Vaccine Committee. 

Druggists are asked to remind physicians that only 
children between the ages of five and nine years are 
eligible to receive vaccine at the present time. 

Plans have been tentatively agreed on by all parties 
concerned to control the distribution in Massachusetts 
on a voluntary basis. When such action seems neces- 
sary the plans will be put into effect. Meanwhile, 
there will probably be enough vaccine coming into 
the State to supply those who are ready to go ahead 
with inoculations during the polio season, and such 
controls may not be necessary at any time in the 
near future. 
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CORRESPONDENCE 
RECURRENT TRIFUR INFECTION 


To the Editor: Review of the article entitled “Trifur 
Equorum Infection in Man,” by J. T. Peters, which ap- 
peared in the December 16, 1954, issue of the Journal and 
which has recently come to my attention, indicates that the 
case in man described by Peters is the same case he previous- 
ly reported in Europe in 1924 and again in the United 
States in 1945. 

References to the previous articles by Peters dealing with 
this case in man are discussed in the article, “Suspected 
Equine Infectious Anemia in Man,” by C. D. Stein and L. 
O. Mott (Veterinary Medicine, November, 1946). 

C. D. 
Animal Disease and Parasite 
Research Branch 
Agricultural Research Service 
United States Department of Agriculture 
Washington, D. C. 


FIBRINOGEN IN OBSTETRICS 

To the Editor: The following letter concerning the use 
of fibrinogen to prevent certain maternal deaths in Mas- 
sachusetts has been sent to all maternity hospitals in the 
Commonwealth: 


For use in hospitals which do not have their own sup- 
ply, fibrinogen can now be instantly obtained on authori- 
tative telephone request from one of the following four 
sources: 

1. Boston Lying-in Hospital: 
Roby at BEacon 2-1700 

2. Wesson Maternity Hospital, Springfield: Call Dr. 
Arthur F. G. Edgelow at REpublic 4-5926 

3. Pittsfield General Hospital: Call Dr. George M. 
Shipton at Pittsfield 2-5512 (If no answer, call 
Pittsfield 2-1551) 

4. St. Luke’s Hospital, New Bedford: Call Dr. Rob- 
ert H. Goodwin at New Bedford 2-0306 

You are probably aware that the first two institutions 
listed have offered their own stocks of this material for 
public use for several years. Now, through the generosi- 
ty of the American National Red Cross, limited additional 
supplies are available to the public without cost; and the 
Committee on Maternal Welfare has been designated 
the distributing agent. The only stipulations are that a 
clinical report must be returned to the American National 
Red Cross in each case and that no charge shall be made 
to the patient. 

As you know, this material is indispensable when the 
rare complication of afibrinogenemia aggravates the seri- 
ous hemorrhage associated with one of the five following 
clinical conditions: 

1. Toxic separation of the placenta 

2. Amniotic fluid embolization 
3. Certain cases of prolonged retention of a dead 
4. 


Call Dr. Charles C. 


fetus 
Perhaps in severe hemorrhage attenuated by pro- 
longed shock 
5. Perhaps in severe liver damage in eclampsia 
Obviously the principal treatment for any hemorrhage 
is early and copious transfusion; but when afibrinogenemia 
also occurs, the amount of fibrinogen contained in banked 
blood may not be sufficient to correct it and additional 
supplies must be provided. Since fibrinogen is precious 
and scarce, however, it should not be given unless the 
diagnosis of afibrinogenemia is very nearly absolute. 
The necessity for fibrinogen therapy in any of these 
five complications may be most readily determined by 
the clot observation test. A sample of the patient’s blood 
is placed in a small test tube without anticoagulant and 
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taped to the foot of the bed. Time of withdrawal is 
marked on the tape and the tube is observed at ten- 
minute intervals to determine the presence of a clot. Af- 
ter the blood has clotted, the tube must be watched for 
signs of clot dissolution. This is detected by gently tipping 
the tube. In severe cases, clot dissolution may be prac- 
tically complete in 30 to 60 minutes following with- 
drawal of the blood. 

If a clot fails to form or dissolves after formation, 
fibrinogen and whole blood (preferably fresh) should be 
administered. Fibrinogen is supplied in units containing 
approximately 1.5 gm. of the dried protein. This should 
be reconstituted for intravenous administration by adding 
200 cc. of sterile distilled water or a similar amount of 
5% Dextrose in water. The fibrinogen solution should be 
administered rapidly (not more than 45 minutes) through 
the transfusion set which must have an effective filter. 

Since the etiology of these conditions remains obscure 
and is being studied, it would be appreciated if certain 
samples of blood can be forwarded to Dr. Charles C. 
Roby at the Boston Lying-in Hospital as follows: one 
sample of venous non-oxalated blood drawn before treat- 
ment and a similar sample drawn after recovery. These 
could be accompanied by a carbon copy of the detailed 
clinical report which is required by the American Nation- 
al Red Cross, 


Joun Ficcts Jewett, M.D., Chairman 
Committee on Maternal Welfare 


REGARDING ORAL MEDICINE 


To the Editor: Drs. Francis and Philip McCarthy de- 
serve a vote of thanks for their excellent Medical Progress 
report, “Oral Medicine” in the June 23 and 30 issues of the 
Journal. I wish to call particular attention to their descrip- 
tion of angular cheilitis, in which no vitamin deficiency 
but poor hygiene and ill fitting dentures are at fault 
(pseudoariboflavinosis), for this is a substantial part of the 
oral disease seen by the physician who looks for it. It con- 
cerns mostly people seventy to eighty years of age, most of 
whom present dark-brown and blackish heavy plates made 
of rubber a quarter of a century ago. Rubber is a porous 
material that harbors millions of decomposed food parti- 
cles, bacteria and fungi and cannot be cleaned as well as 
the up-to-date plastic plates with their smooth glasslike 
surface. These patients believe, since they have no teeth, 
that there is no need for a toothbrush or a dentifrice. Some 
just soak the plates overnight in a glass of water or rinse 
them off. Some wash them with a little soap or soak them 
in one of the commercially available disinfectant solutions. 
The surface tension of soap solution will suffice only on 
particles that are fairly loose or of recent precipitation, but 
will not remove a film of micro-organisms and mineral de- 
posits slowly hardening into tartar. A firm brush and the 
use of an abrasive, such as that contained in a dentifrice, 
is necessary. Many of the tooth pastes and powders, par- 
ticularly the highly advertised ones and those obtained as 
bargains for a penny in the chain stores, contain strong 
flavoring and bactericidal substances disturbing to the nor- 
mal physiology of the mouth. They lead to sensitization and 
inflammatory reaction. For this reason only plain prepara- 
tions should be recommended such as plain milk-of-mag- 
nesia tooth paste. Many elderly patients are unwilling to 
part with their old plates, which have served them so long 
and so well. Many of them, particularly the thrifty minded, 
frankly express doubts about the wisdom of investing a tidy 
sum of money for new plates, in view of the uncertain num- 
ber of their remaining years. Thus, there is not only a medi- 
cal problem but also a psychologic one for the treating doc- 
tor, who will have to do a good deal of convincing if he 
wants to succeed in helping his patient. 

Ropert Kaupeck, M.D. 
Lowell, Massachusetts 
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BOOK REVIEW 


Advanced Surgery of Cataract. By Daniel B. Kirby, M.D. 
4°, cloth, 271 pp., with 138 figures and 96 illustrations (22 
plates) in full color. Philadelphia: J. B. Lippincott Com- 
pany, 1955. $27.00. 

This monograph, posthumously published, is an extensive 
essay expressing the author’s personal ideas, experiences and 
deductions regarding cataract surgery. It is based on clini- 
cal impressions derived from an undoubtedly large series of 
cataract operations performed by him. His theories and 
modifications of technic are treated in a manner that is 
both exhaustive and, to this reviewer, exhausting. 

Although many of the practices advocated by the author 
are accepted and endorsed by the majority of cataract sur- 
geons, other opinions (such as the advantages of curare 
akinesia, post-placed sutures and direct separation of the 
zonule) are the subject of lively controversy wherever oph- 
thalmologists meet. His views on these topics, while not 
dogmatically expressed, are largely unsupported by evidence 
derived from personal experimentation, statistica. documen- 
tation or reference to basic research in the literature. Ex- 
ception may therefore be taken to the title by those who 
remain unconvinced that the methods advocated represent 
an advance over previous ones. The style loses force through 
extreme verbosity, excessive repetition and dissection of 
the obvious. 

Within these limitations the patient reader will find many 
sound and practical suggestions that are helpful and de- 
serve re-emphasis. The book is beautifully illustrated. 


Henry F. Auten, M.D. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, and 
this listing must be regarded as a sufficient return for the 
courtesy of the sender. Books that appear to be of particular 
interest will be reviewed as space permits. Additional infor- 
mation in regard to all listed books will be gladly furnished 
on request. 


Practical Management of Disorders of the Liver, Pancreas, 
and Biliary Tract. By John Russell Twiss, M.D., assistant 
professor of clinical medicine, New York University Post- 
Graduate Medical School, attending physician, University 
Hospital, and assistant visiting physician, Fourth Medical 
Division, Bellevue Hospital; and Elliot Oppenheim, M.D., 
assistant professor of clinical medicine, New York University 
Post-Graduate Medical School, associate attending physician, 
University Hospital, and assistant visiting physician, Fourth 
Medical Division, Bellevue Hospital. 8°, cloth, 653 pp., 
with 136 illustrations and 7 plates, 3 in color. Philadelphia: 
Lea and Febiger, 1955. $15.00. 

The authors were assisted by 8 collaborators in writing 
this practical book. The material is divided into five sec- 
tions: history and physical examination; gall-bladder and 
extrahepatic biliary tract; liver; pancreas; and technical 
procedures. The literature is reviewed, and lists of refer- 
ences are appended to the chapters. There is an extensive 
index; the publishing is excellent. The book should be in 
medical libraries and in the collections of specialists in the 
subject. 


Pediatric Diagnosis. By Morris Green, M.D., assistant pro- 
fessor of pediatrics, Yale University School of Medicine; and 
Julius B. Richmond, M.D., professor of pediatrics and chair- 
man, Department of Pediatrics, State University of New 
York College of Medicine. 4°, cloth, 436 pp., with illustra- 
tions and 11 tables. Philadelphia: W. B. Saunders Com- 
pany, 1954. $10.00. 

The authors have treated their subject in a comprehensive 
manner. The text is divided into four sections: the pediatric 
history; physical examination; signs and symptoms; and 
health supervision, Pertinent references are carried through- 
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out the text after subjects. There is a good index, and the 
publishing is excellent. The book should be in all collec- 
tions on pediatrics. 


Viral and Rickettsial Diseases of the Skin, Eye and Mucous 
Membranes of Man. By Harvey Blank, M.D., Squibb Insti- 
tute for Medical Research, Columbia University and Uni- 
versity of Pennsylvania; and Geoffrey Rake, M.B., Univer- 
sity of Pennsylvania, Wistar Institute of Anatomy and 
Biology, Squibb Institute for Medical Research. With a 
foreword by Donald M. Pillsbury, M.D., University of 
Pennsylvania, First edition. 8°, cloth, 285 pp., with 63 il- 
lustrations and 6 colored plates. Boston: Little, Brown and 
Company, 1955. $8.50. 

The authors of this special monograph present the latest 
information on their subject. The literature has been sur- 
veyed, and lists of references are appended to the chapters. 
There are indexes of names and subjects. The illustrative 
work and the publishing in general are excellent. The book 
is recommended to medical libraries and to dermatologists 
and ophthalmologists. 


The Haemolytic Anaemias: Congenital and acquired. By 
J. V. Dacis, M.D. (Lond.), M.R.C.P. (Lond.), reader in 
hematology, Department of Pathology, Postgraduate Medi- 
cal School of London. 8°, cloth, 525 pp., with 98 illustra- 
tions. New York: Grune and Stratton, 1954. $7.50. 

The author has written an extensive book on his subject. 
Included is much unpublished material comprising labora- 
tory methods used in the study of hemolytic disorders and 
the clinical and laboratory findings in 30 personally investi- 
gated patients suffering from different types of hemolytic 
anemia. The literature has been reviewed, and long lists of 
references are appended to the chapters. The printing was 
done in Great Britain; the publishing is excellent. The book 
is recommended for all medical libraries and to all hema- 
tologists. 


The Principles and Practice of Medicine: A textbook for 
students and doctors. By L. S. P. Davidson, B.A. (Cantab.), 
M.D., P.R.C.P.Ed., F.R.C.P. (Lond.), M.D. (Oslo), phy- 
sician to Her Majesty the Queen in Scotland, professor of 
medicine and clinical medicine, University of Edinburgh, 
physician-in-charge, Royal Infirmary, Edinburgh, and mem- 
ber of the staff of the Department of Medicine, University 
of Edinburgh and associated clinical units. Second edition. 
8°, cloth, 1030 pp., with 75 illustrations. Edinburgh: E. 
and §. Livingstone, Limited, 1954. $7.00 (Distributed by 
Williams and Wilkins, Baltimore. ) 

The first edition of this textbook was published in 1952 
and, with a reprint of 1953, went out of print in eighteen 
months, speaking well for its soundness and popularity. The 
text is based on lectures given at the University of Edin- 
burgh. Material has been added on the common infectious 
diseases and helminthic infestations. The section on chemo- 
therapy has been rewritten and brought up to date. There 
is an index; the publishing is good. 


Handbook of Treatment. By Harold Thomas Hyman, M.D. 
8°, cloth, 511 pp., with illustrations. Philadelphia: J. B. 
Lippincott Company, 1955. $8.00. 

The material in this new handbook is arranged alphabet- 
ically by subject for easy reference. The text on each disease 
includes general principles, diagnosis, treatment and after- 
care. There is an extensive index. The book should prove 
useful to the practicing physician. 


Surgery of the Elbow. By Frederick M. Smith, M.D., as- 
sociate professor of clinical orthopedic surgery, Columbia 
University College of Physicians and Surgeons. 4°, cloth, 
340 pp., with 153 illustrations. Springfield, Illinois: Charles 
C Thomas, 1954. $10.75. 

This monograph on the elbow considers all conditions, 
traumatic and nontraumatic. There is a bibliography of 315 
references. The text is well illustrated. The book should be 
in all collections on the locomotor system. 
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Regional Enteritis: Diagnostic and therapeutic considera- 
tions. By Frederick F. Boyce, M.D., professor of clinical 
surgery, Tulane University of Louisiana School of Medicine. 
12°, cloth, 84 pp., with 9 illustrations. Philadelphia: J. B. 
Lippincott Company, 1955. $2.35. 

The material, originally published in the American Prac- 
titioner and Digest of Treatment (September, 1954), is now 
reprinted in book form for the convenience of interested 
physicians. 


Nontuberculous Diseases of the Chest. Edited by Andrew L. 
Banyai, M.D. 8°, cloth, 1139 pp., with illustrations. Spring- 
field, Illinois: Charles C Thomas, 1954. $18.75. (Spon- 
sored by the American College of Chest Physicians. ) 

This comprehensive treatise is the joint work of 37 con- 
tributors from the United States and other countries. It is 
a companion volume to Fundamentals of Pulmonary Tuber- 
culosis and its Complications. The coverage is complete. 
Lists of references are appended to the subjects, and there 
is an extensive combined index of authors and subjects. The 
book and its companion are recommended for all medical 
libraries. 


The Clinical Interview: Volume I. Diagnosis: A method of 
teaching associative exploration. By Felix Deutsch, M.D.; 
and William F. Murphy, M.D. 8°, cloth, 613 pp. New 
York: International Universities Press, Incorporated, 1955. 
$10.00. 

The authors have based their textbook on the experience 
gained in many years of teaching residents at one of the 
chief neuropsychiatric training centers established by the 
Veterans Administration after World War II. A primary 
feature is the analysis of verbatim recorded interviews. The 
second volume, on therapy, will be published later. The 
publishing is excellent. The set should be in collections on 
psychoanalysis. 


Menstruation und Innere Medizin. By Dozent Dr. Med. 
Habil. Friedrich-Horst Schulz, physician-in-chief, Medizin- 
ische Universitatsklinik, Leipzig; and Dr. Med. H. Knob- 
loch, scientific assistant, Medizinische Universititsklinik, 
Leipzig. 8°, cloth, 219 pp., with 122 illustrations and 24 
tables. Stuttgart: Georg Thieme, 1954. DM 20.—. 

This is a comprehensive work on menstruation and its 
relation to internal medicine. The text is divided into four 
parts: physiology and pathology; the influence of the 
adrenarche, menarche, menstruation and climacteric on 
organs and systems of the body and their functions in gen- 
eral; the effect of these normal processes on internal dis- 
eases; and the effect of drugs and female hormones on the 
menstrual cycle. The literature has been reviewed, and the 
references are carried as footnotes to the pages. There are 
indexes of authors and subjects. This valuable monograph 
should be in all collections on the subject. 


Atlas of Congenital Cardiac Disease. By Maude E. Abbott, 
M.D., F.R.C.P. (Canada), curator, Historical Medical Mu- 
seum, and assistant professor of medical research, McGill 
University Faculty of Medicine. F°, cloth, 62 pp., with il- 
lustrations. New York: American Heart Association, 1954. 


$5.00. 


This clinical atlas was published in 1936. The American 
Heart Association has now made available a facsimile edi- 
tion of 1500 copies. The monograph is recommended to all 
medical libraries and to all persons interested in diseases of 
the heart. 


NOTICES 


ANNOUNCEMENT 


Dr. Robert B. Nangle announces the removal of his of- 
fice to 220 Lafayette Street, Salem, Massachusetts. 
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AMERICAN GOITER ASSOCIATION 


The Van Meter Prize Award of $300 and two honorable 
mentions for the best essays submitted concerning original 
work on problems related to the thyroid gland will be pre- 
sented at the annual meeting of the American Goiter As- 
sociation at the Drake Hotel, Chicago, Illinois, May 3-5, 
1956. Essays must be received by the Secretary not later 
than January 1, 1956. Further information may be obtained 
by writing to Dr. John C. McClintock, Secretary, 1491 
Washington Avenue, Albany, New York. 


VENEREAL-DISEASE COURSE 


The twenty-fourth veneral-disease postgraduate course 
for physicians sponsored by the University of Chicago and 
the United States Public Health Service will be given at the 
University of Chicago, September 26 through 30. No tuition 
will be charged for the course. Further information may be 
obtained by writing to the Section of Dermatology, Depart- 
ment of Medicine, University of Chicago, Chicago 37, 
Illinois. 


ACADEMY OF PSYCHOSOMATIC MEDICINE 


The second annual meeting of the Academy of Psychoso- 
matic Medicine will be held at the Plaza Hotel, New York 
City, October 6-8, 1955. The subject of the program will 
be “Psychosomatic Aspects of Drug Administration.” No 
registration fee will be required. Guests may attend the ban- 
quet. Further information may be obtained from Dr. Ethan 
Allan Brown, Secretary, 75 Bay State Road, Boston, Mas- 
sachusetts. 


SOCIETY MEETINGS AND CONFERENCES 

Avuoust and Sepremper. Beth Israel Hospital Course. Page 509, issue 
of March 24. 

Avucust 28-Sepremper 2. American Congress of Physical Medicine 
and Rehabilitation. Page 157, issue of 5 aay 27. P 

Avoust 30 and 31 and Sepremper 1. New England Health Institute. 
Page 1010, issue of June 9. 

EPTEMBER 12-21, Decemser 5-14, 1955, January 30-Fesruary 8, 
Marcu 19-28 and June 413, 1956. Army Medical Service Postgrad- 
uate Course. Page 84, issue of July 14. : 

Sepremper 14-17, Heart-Disease Seminar. Page 260, issue of August 


ll. 

Sepremper 21. Essex North District Medical Society, Page 208, issue 
of August 4. 

SepremBer 21. 
sue of August 4. 

SepremBer 26-30. Veneral-Disease Course. Notice above. 

Sepremper 29-Ocroser 1. Institute of Psychiatric Treatment. Page 
302, issue of August 18. 

SEPTEMBER Ocroser 1. 
Page 118, issue of July 21. 

oper | and 2 and 3-6. American Academy of Pediatrics. Page 118, 
issue of July 21. 

_ 5. Arthritis and Rheumatism Foundation. Page 208, issue of 
August 4. 

Ocrozer 6-8. Academy of Psychosomatic Medicine. Notice above. 

Ocroser 10-21. New York Academy of Medicine. Graduate Fort- 
night. Page 84, issue of July 14. 

Ocrozer 19 and Decemper 14, 1955 and Fesruary 15, Marcu 28 and 
Apri 18, 1956. Greater Boston Medical Society. Page 208, issue of 
August 4. 

Copuemn 22-26. American Heart Association. Scientific Session. Page 
603, issue of April 7. : ee 

Ocroser 23-27. American Institute of Dental Medicine. Page 414, 
issue of March 10. 

Ocroser 26 and Novemper 30, 1955 and January 25, Marcu 21 and 
Aprit 26, 1956. Phi Delta Epsilon Fraternity Graduate Club Program. 
Page 118, issue of July 21. 

CTOBER 27-29. Ra of Neurological Surgeons. Page 208, issue 
of August 4. 

Novemser 1-3. Henry Ford Hospital Symposium on Enzymes. Page 
920, issue of May 26. 
Novemser 6-13. 

157, issue of January 27. 

Novemser 7-9. Association of Military Surgeons of the United States. 

Page 118, issue of July 21. 
OVEMBER 11 and 12. Inter-Society Cytology Council. Page 1056, is- 
sue of June 16. 

Novemser 14 and 25. Course in Laboratory Diagnosis of Tuberculosis. 
Page 1102, issue of June 23. aR 

NoveMBER American Association of Blood Banks. 8th Annual 
Meeting. Palmer House, Chicago, Illinois. 

November 28-Decemeer 2. Interim Session of the American Medical 

Marcu 24 and 25, 1956. American Psychosomatic Society. Page 260, 
issue of August 11. 

May 3-5, 1956. American Goiter Association. Notice above. 


(Concluded on page xxii) 


New Jersey Neuro-Psychiatric Institute. Page 208, is- 


American Medical Writers’ Association. 


Second International Congress of Allergology. Page 
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Each tablet contains: 

Reserpine ..........0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 

Supplied: 

Scored tablets 

0.1 and 0.25 mg. in bottles of 100 

and 500 
1.0 mg. in bottles of 100 
The Upjohn Company, Kalamazoo, Michigan 


100 Tantets 


| Reserpoid* 0.25 mg. 


Gradual 


and sustained 


lowering of 
blood pressure: 


Reserpoid 


TRADEMARK FOR THE UPJOHN BRAND OF RESERPINE 


(Pure crystalline alkaloid) 
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topical corticosteroid-antibiotic therapy 


tlorinetf- 


Squibb Fludrocortisone Acetate With Spectrocin (Squibb Neomycin-Gramicidin) 


almost immediately relieves the intolerable itching, and reduces 
the hazard of spreading the eruption through scratching. 


10 to 25 times more potent than hydrocortisone, Florinef-S usu- 
ally clears inflammation and reduces eruption within 12 hours. 


provides prophylactic and therapeutic action against secondary 
infection. 


Florinef-S and Florinef are also effective in many cases of poison 
oak, poison sumac and primrose poisoning. 


Florine{-S Lotion, 0.05 and 0.1 per cent, in 15 ml. plastic bottles. 
Florinef{-S Ointment, 0.1 per cent, in 5 gm. and 20 gm. tubes. 


Florinef Lotion, 0.05, 0.1, and 0.2 per cent, in 15 ml. plastic bottles. 
Florinef Ointment, 0.1 and 0.2 per cent, in 5 gm. and 20 gm. tubes. 


“FLORINEF’ AND “FLORINEF-S* ARE SQUIBB TRADEMARKS 


' 
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ADVERTISING SECTION 


PORTRAIT OF A DELINQUENT APPETITE... 


When the clinical picture is composed of a child who “just won't eat” and a 
mother distraught by nervous worry and despair, prescribe 


TROP HITE 


to stimulate appetite and promote growth 
Each tablet or teaspoonful (5 cc.) of ‘Trophite’ supplies: 25 mcg. By, 10 mg. B, 


Smith, Kline & French Laboratories, Philadelphia 1 


tha 
: 
Me 


WHEN 


FLUID INTAKE 
IS FORCED 


Brand of tetracycline 
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provides 
DUAL THERAPY 


e controlling effectively a wide variety 
of pathogenic organisms 


e supplying and replacing the patient’s store 
of water-soluble vitamins essential 
for normal resistance and recovery 
maximum antibiotic blood levels’ 
superior clinical effectiveness” 


superior toleration® 
with a single prescription 


Available also as oral suspension, containing 
125 mg. Tetracyn per 5 cc. teaspoonful. 


Terramycint SF* 250 mg. capsules combine 
Terramycin with the identical vitamin formula. 


The minimum daily dose of each antibiotic furnishes 
at the same time the vitamin formula recommended 
by Pollack and Halpern‘ for conditions of stress. 


@TRADEMARK FOR PFIZER BRAND OF ANTIBIOTICS WITH VITAMINS 


tBrand of oxytetracycline 
1. Dumas, K. J.; Carlozzi, M., and Wright, W. A.: Antibiotic 


in Collaboration with the Committee on Therapeutic Nutrition, 
Food and Nutrition Board, National Research Council, Washington, 


D. C., 1952. 


PFIZER LABORATORIES, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
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Med. 1:296 (May) 1955. 
ea 2. Prigot, A.: Ann. New York Acad. Sc., in press. : $b 
8. Milberg, M. B., and Michael, M., Jr.: ibid. 
< 4. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition, Prepared oN 
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“totally new Honbarbiturate hyphotic- sedate 


In most cases 


‘Rapid onset — —15- minutes 


hours” 
NG hangover 


* 


¥ 


0.25 to 0.5 Gm. 

before 

Scdted 0. 25- and 


* 


(Concluded from page 348) 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
SEPTEMBER 1 


Tuurspay, SepTemMser | 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

— nad -m. Surgical Rounds. Sherman Auditorium, Beth Israel 

ospita 

#9; :™ dl a.m. Arthritis Grand Rounds. Robert Breck Brigham 

*10: Rieiir :00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 
ditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:00 m. Thoracic Conference. Acute and Chronic 
Pulmonary Infections. Dr. Harrison Black. Main Amphitheater, 
Peter Bent om Hospital. 

*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
um, Beth Israel Hospital. 

*11:00 a.m.- p-m. Hand Clinic (Physical Medicine and Reha- 
bilitation Boston Hospital. 

*12:00 m.-1:00 p.m. Surgical Staff Conference. Sherman Auditorium, 
ospital. 

*12:15-1:15 p.m. Tumor Clinic. Dr. T. W. Botsford. Amphitheater, 
Brigham Hospital. 


Frivay, SepremBer 2 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*9:30-11:30 a.m. Medical and Su 
W. Thorn and Francis D. Moore. 
Bent Hospital. 

*10:00 a Tuberculosis Surgical Clinic, South End Health Unit, 
57 East ‘Concord Street. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 


Brookline. 
*1:30 . Tumor Clinic. Mount Auburn Hospital, Cambridge. 
*4:00-10:00 p.m. Alcoholism Clinic. By ap; a. Washingtonian 
in. 


Hospital, 41 Morton Street, Jamaica 


ical Grand Rounds. Drs. George 
Main Amphitheater, Peter 


Saturpay, SEPTEMBER 3 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New Deaconess Hospital. 
*8:30-10: i? Surgical Grand Rounds. Drs. Charles G. Child, 
Ill, J. ¥ 3 Campbell and staff. First (Tufts) Surgical Service, 
New eke Amphitheater, Dowling Building, Boston City Hos- 


pital 


10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New Englan 
Deaconess Hospital. 


Monpay, SepTemBer 5 


Tuespay, Sepremper 6 
*8:00-8: 


Holiday 


a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*9:00 a.m. Geriatrics Clinic. Peter Bent Brigham Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for tors and Patients by 

a Member of the Joslin Clinic. Joslin Auditorium, New England 

ital 

*12:00- Pediatric Grand Rounds. Burnham Memorial Hos- 
"Children (Burnham 4), Massachusetts General 

*12:15-1:15 p.m. X-Ra Conference. Dr. Merrill Sosman n 
awlae Peter Bent Brigham Hospi 

edical Club. (Cafeteria ) 

New oe and Deaconess Hospital. 

*5:00-6:00 p=. Service Meeting followed by Clinical Conference 

(Medical, Surgical, Obstetrical). Faulkner Hospital. 


tal. 
Clinic. 


SEPTEMBER 7 


*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New Deaconess Hospital. 
#9; Surgical Grand Rounds. Massachusetts Memorial 
ospitals 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*11:00 a.m. Boston State Hospital chiatry a some 
Building Auditorium, 591 orton Street, Dorcheste: 
*11:00 a.m. Orthopedic Grand Rounds. Bigelow feghthasne, White 
3A, Massachusetts General Hospital. 

*12:00 m.-1:00 p.m. Pediatric Clinicopathological Conference. Jimmy 
Fund Building, Children’s Medical Center, 35 Binney 

*12:00 m.-1:00 Roentgen Diag Cc ce, 5th-floor 
teaching unit, Beth Israel Hospital. 

*12:15 p.m. Vascular Rounds. Drs. Edward A. cama and Chilton 
Crane. D-Main, Peter Bent Brigham Hospital 

*12:30 p.m. Weekly Pathological Meeting. Joslin Auditorium, New 

Deaconess Howie. 

*12:30-1:30 p.m. Weekly Staff Review of Autopsies. Dr. William A. 
Meissner, Joslin Auditorium, New England Deaconess | pega 

Clinics 


Reception 


*1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hos 

*1:00 p.m. Massachusetts General Hospital Hand Clinic. 
of the Massachusetts General Hospi 

*2:00 p.m. Rectal Clinic. Peter Bent Brigham Hospital. 

*4:00-5:30 p.m. Fracture Lecture. Boston City Hospital. 

*4; :00 p.m. Overholt Thoracic Conference. Jota Auditorium, 
New England Deaconess Hospital. 

*6§:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 

*7: 30-5: 30 p.m. Lahey Clinic Lecture. Joslin aadberiann, New Eng- 
land Deaconess Hospital. 


*Open to 10 the medical profession. 
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An electrocardiograph, such as a Viso-Cardiette, plays a double 
diagnostic role in the investigation of cardiac conditions. 
When heart disease is present, the contribution of a ’cardiogram 
to the clinical picture is of indisputable value. 
But, often overlooked is its importance in the patient without heart 
disease. Becoming more and more a part of the general examination, 
or check up, the electrocardiogram places in the physician’s files 
information concerning the healthy patient that can well be of future 
value. Not only does it provide a norm or control with which to watch 
or study any progressive pathological changes, should they occur, but, 
when heart disease strikes, it is on hand to compare with the new 
record for information which would not have been otherwise available. 
When you make your investment in better cardiac diagnosis 
by purchasing an electrocardiograph, be sure to consider the 
extra dividends that a Sanborn Viso-Cardiette will pay in 
accuracy, simplicity, and dependably continuous service. 


Write for descriptive literature 
and information about a unique, no-obligation, 
15-day clinical test plan. 


Sey 
SANBORN COMPANY 


CAMBRIDGE 39, MASSACHUSETTS 
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Dovision oF & Co. inc. 


1950 Cortone® 
1954 ‘Alflorone’ 


1955 Deltra® 


Rheumitebl arthritis 


ronchial asthma 
/nflammatory skin conditions 


ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 CommonweattH Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. 
Visit our showroom close by Veterans 
Hospital. Ample parking. T. J. NOON- 
AN Co., 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-8700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 

B260-20-tf 

UNITED LIMB & BRACE CO., Inc., 
manufacturers ef artificial limbs. 61 Han- 
over Street, Boston, CA 7-2183, B517-6-tf 

COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


LEARY LABORATORY 
43 Bay State Roap 
Boston, MASSACHUSETTS 
C. Leary, M.D. 

Leary, Jr., M.D. 
Dependable and Rapid Laboratory 
Service. All Branches 
Containers furnished 


Tel. KE 6-2121 


FOR RENT—Very desirable and spa- 
cious suite in professional building on 
Beacon Street, Boston. Suitable for medi- 
cal or dental office. 24-hour switchboard 
service. Rental exceptionally reasonable. 
For information, please cal] BLue Hills 8- 
8988. B2-26-tf 


DOCTOR, are you looking for a 
medical secretary, technician or office 
nurse? Call Richmond 2-0778 for 
courteous, confidential service. We pro- 
vide thoroughly screened applicants at 
no cost to you. MASSACHUSETTS 
MEDICAL BUREAU, Boston. 

B10-2-eow-5t 


FOR SALE — Large general practice, 
home, complete equipment and offices. 
Over $100 derived monthly from prop- 
erty. No charge for practice itself. New 
Hampshire town. Leaving to specialize. 
Address A246, New Eng. ]. Med. 22-tf 


MEDICAL SUITE consisting of three 
rooms to be available soon in new pro- 
fessional bungalow office, Framingham, 
Mass. Write Box 491, Attention: W. 

B39-8-1t 


BAR HARBOR, MAINE — For sale 
— Doctor’s home and connecting offices 
consisting of waiting room, examining 
room, treatment room, large laboratory 
and storage room. Used as home for 35 
years. Making this unusual opportunity 
to continue an established location. Ad- 
dress A21, New Eng. J. Med. 6-tf 

PHYSICIANS’, DENTISTS’ OFFI- 
CES — Plumbing, Norwood Center. 
NOrwood 7-0663-W. B36-eow-8-3t 


Worcester Medical Laboratory 
COMPLETE SERVICE 
for the physician 
44 West Street Worcester, Mass. 
PLeasant 2-3664 


Under Medical Supervision—Inquiries Invited 


NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030. Cape Cod office, 
Route 28, West Harwich. Telephone 
Harwich 984, B290-3-tf 

OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 

INTERNIST board or board eligible; 
southwest clinic; new clinic building; new 
hospital. Salary first year; partnership 
second year. Excellent opportunity. Ad- 
dress Al6, New Eng. J. Med. 5-4t 

FINEST BEACON STREET, 
BROOKLINE LOCATION — Three- 
room suite. Call AS 7-2944. B30-6-tf 

WANTED — Part-time medical sec- 
retary. Interesting work. Apply by 
letter stating references. Address A24, 
New Eng. J. Med. 8-1t 

BROOKLINE — OBSTETRICIAN- 
GYNECOLOGIST desires nurse for 
three days a week. Telephone AS 
7-2600. B40-8-2t 
(Advertisements continued on page xxvi) 
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INNERSPRING 
MATTRESSES 


Outstanding for Quality and Value 


Slumberland's Gilt-Edge* Mattress . . . with 
the exclusive BACK PROTEK-TOR construc- 
tion for extra firm center support. 20-year 
Guarantee in writing when mattress and bex 


spring are purchased together....... 
only $79.50 each 


Slumberland's Centa-Firm* Mattress .. . 
extra firm in the center where 3/5ths of the 
body weight is concentrated, while gently 
firm at the head and feet ...... only $39.50 


SLUMBERLAND PRODUCTS CO. 


BOSTON — NEW YORK 
*T.M. Reg. 


Washingtonian Hospital 


41 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
Cortex and other drug therapies, Semi-Hospitalization for 
Rehabilitation of Male and Female Alcoholics. 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


State Outpatient Clinic and Social Service Department 
for Male and Female Patients 
JosepH Tuimann, M.D., Medical Director 


Consultants in Medicine, Surgery and the other Specialties 
Telephone JA 4-1540 


A Request for Change of Address 


Must reach us at least three weeks before the date of 
issue with which it is to take effect. Duplicate copies 
cannot be sent to replace those undelivered through fail- 
ure to send such advance notice. Please be sure to send 
us the old address, 


NEW ENGLAND JOURNAL OF MEDICINE 
8 Fenway, Boston 15, Mass. 


FOR INDIVIDUALIZED CONTROL OF TENSIO 


Tensions are not continuous. They occur in peaks, 
arising from valleys of relative relaxation. With 
this in mind, Nidar was formulated for the indi- 
vidual patient. 


When Nidar is taken in the morning and again in 
the early afternoon, the patient is neither jittery 
nor dopey. He is relaxed, able to meet situations 
calmly and alertly. 


Each light green, scored Nidar tablet contains: 


Secobarbital Sodium............... % gr. 
Pentobarbital Sodium............. ¥% gr. 
Butabarbital Sodium.............. \% gr. 


Bottles of 100 and 1000. 


NOTE: Nidar is also an excellent hypnotic. 
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tog mn much stress lead -up 
: 
® 
| 
Ts 
A DIVISION QF ARMOUR AND COMPANY KANKAKEE, ILLINOIS: 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Aug. 25, 1955 


1950 Cortone* 


1952 Hydrocortone? 


1954 ‘Alflorone’ -1955 Deltra® 


the delta, analogue of hydrocortisone 


Rheumatoid arthritis 
Bronchial asthma 
inflammatory skin conditions 


PROTEIN BOUND IODINE 
TOTAL IODINE 
FLAME PHOTOMETRY 
Immediate Service 
BOSTON MEDICAL LABORATORY 
Norsert Benotti — Josern Benorti 
irectors 
19 Bay State Roap, Boston 15, Mass. 
KE 6-0348 and 0533 


SURGICAL RESIDENCY AVAIL- 
ABLE at first or second year level in 
teaching hospital. Salary $2,100 plus 
maintenance, Write: Director of Medi- 
cal Education, St. Vincent Hospital, 
Worcester, Mass. B32-7-2t 


OFFICE FOR RENT in professional 
building on Marlborough Street. 3 and 
5 rooms. Elevator and janitor service. 
Reasonable rent. Further information, 
FAirview 3-3480. B33-7-tf 


OLD BROOKLINE AND PILL 
HILL — Just on the market, this com- 
fortable older type brick house in ex- 
cellent neighborhood; attractive living 
room with fireplace, dining room, pantry, 
kitchen and lavatory. 4 double bed- 
rooms and 1 small single bedroom and 
bath on second floor. 2 bedrooms and 
bath on third floor. 2-car garage. Taxes 
$456.29. Owner reserves right to ap- 
prove purchaser. Please call Mrs. Ben- 
jamin Thorndike, DEdham 3-2300. 
Marsh & Rice, Realtors. B37-8-1t 


DOCTORS’ OFFICES on the Fen- 
way — Complete with x-ray and physio- 
therapy. Air conditioned. $75.00 per 
month. COpley 7-7272. B253-22-12t 


PROFESSIONAL SUITE AVAIL- 
ABLE—Will share with a reliable physi- 
cian. Three rooms, switchboard service, 
air conditioned, rent reasonable. Address 
A25, New Eng. J. Med. 8-1t 

WANTED — CYTOLOGY TECH- 
NOLOGIST, $3024. Division of Cancer 
Studies, Medical College of Virginia, 
Richmond, Va. B34-8-2t 

DOCTOR’S OFFICE (DERMA- 
TOLOGIST) — Fully equipped, avail- 
able for immediate occupancy, in Worces- 
ter, Mass., because of sudden death. Will 
also consider sale of almost new x-ray 
equipment (for superficial therapy), 
Profexray TX-2, protective lead screen 
and various additional medical equip- 
ment. Contact Mrs. E. Kretzmer, 4 
Highland Terrace, Worcester 2, Mass. 
Telephone PLeasant 2-1033. B35-8-1t 


NATICK — OFFICE SPACE—First 
floor, centrally located. 5 rooms, heated, 
parking facilities, suitable for 1 or 2 pro- 
fessional men. $110 monthly. OLympic 
3-7270 or WeEllesley 5-6608. B41-8-2t 

Gentleman desires _ position as 
CHAUFFEUR FOR PHYSICIAN, full 
time, Boston or vicinity. Address A26, 
New Eng. J. Med. 8-1t 


Excellent Opportunity 
for Physician and Surgeon 
For immediate sale: Beautiful 9-room 
home and adjoining office with very 
lucrative practice in the Lakes Region, 
New Hampshire, $20,000. Address 
A23, New Eng. J. Med. 8-4t 


GENERAL PRACTITIONER OR 
INTERNAL SPECIALIST to take over 
practice, office and equipment of phy- 
sician leaving to specialize. Located with- 
in 20 miles of Boston. Address Al, New 
Eng. J. Med. 7-6t 

GENERAL PRACTITIONERS AND 
INTERNISTS to associate with medical 
group; modern well-equipped facilities; 
excellent educational opportunities; paid 
annual vacation and study period. Net 
income $12,000 to $25,000 depending 
upon training and experience. Reply 
Box 406, California, Pennsylvania. 

B38-8-tf 

BIND your New England Journal of 
Medicine. Make it a permanent part of 
your library—for easy reference and last- 
ing wear. In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Nor- 
den Bindery, 2100 West Grand Avenue, 
Chicago 12, Ill. B300-14-tf 


(Advertisements continued on page xxiv) 
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POSTGRADUATE 
MEDICAL 
INSTITUTE 


We offer postgraduate courses in general 
medicine designed to help practitioners oz 
maintain high standards of medical prac- 
tice and to keep up-to-date with the rapid 
progress in modern medicine, The cur- 
riculum is carefully planned in accord- 


ance with the specific interests of the area : “ 
BOSTON 
group. Our instructors are members of FALL RIVER 
the medical schools and leading hospitals. FITCHBURG 
FRAMINGHAM 
The panel type of teaching is used, which NEW BEDFORD 
makes for “free give and take” with the PITTSFIELD 
audience. Contact the Institute concerning SPRINGFIELD 


the one nearest you. 


(leaning of Infarmation: 


Do you receive our “What Goes On”? It is a monthly 2. Ward Rounds, Clinics and Conferences in the 

listing covering special tings and lectures through- various hospitals throughout Massachusetts. _ 
out New England. mailed to physicians and hospitals 
without charge. The activities of the above “Year Round” schedules : 


We also maintain two “Year Round” schedules of:— 
1. Postgraduate Courses — offered by all the med- are listed by subject heading, and are available at a 


ical schools and other organizations. below-cost price of $1.00 for the two listings. 


rite OR Vis;> 
POSTGRADUATE MEDICAL INSTITUTE 


30 The Fenway, Boston 15 
Telephone — KE 6-4806 
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RING SANATORIUM 


EIGHT MILES FROM BOSTON 


For the study, care and treatment of emotional, 
mental, personality and habit disorders. 


On a foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated. 


Cottage accommodations meet varied individual 
needs. Limited facilities for the continued care 
of progressive disorders requiring psychiatric, 
medical, or neurological supervision. 


Full resident and associate staff. Courtesy 
privileges to qualified physicians. 


Simon, M.D. 
Director 


Cuartes E. Wurre, M.D. 
Assistant Director 
Arlington Heights 
Massachusetts 
Mission 8-0081 


Woodside Cottages 
FraMIncHAM, Mass. 
A sanitarium specially adapted for nervous 
and convalescent patients who need rest and 


upbuilding in normal surroundings. 
© committed mental cases. 


Artuur H. Warp, M.D., Medical Director 


GLENSIDE 


JAMAICA PLAIN, BOSTON, MASS. 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 
6 Parley Vale Tel. JA 4-0044 


BALDPATE, Inc. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


LocaTep In THE Huts oF Essex County 
30 miles north of Boston 


ychoneuroses, personality 


For the treatment of 
i icoholism and drug addic- 


disorders, psychoses, 
tion, 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and deep coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics. 

Occupation under a trained therapist, diversions 
and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


WESTWOOD LODGE 


Incorporated 


WESTWOOD, MASSACHUSETTS 
Telephone NO 7-0168 


A modern sanitarium for the treatment and care 
of mental and nervous disorders by a specialized 
staff experienced in psychotherapy, electroshock 
therapy and its modifications (electrocoma with 
or without electroshock) and other psychiatric 
treatments. Latest techniques used in the treat- 
ment of alcoholism and drug addiction. Excellent 
facilities for the care of senile and aged patients. 


Homelike atmosphere in quiet country surround- 

ings near Boston. Tennis court and occupational- 

therapy building on the grounds. 

Outpatient department for referred cases only. 

Martua Brunner-Orne, M.D., Superintendent 
Swney M. Bunker, M.D., Psychiatrist 


J. Hammonp, Administrator 


Wiswall Sanatorium 
203 Grove St., Weiiestey, Mass. 
For the care of mild mental and nervous pa- 
tients in country surroundings. Small grouping 
allows a homelike at here an 
contact. 
E. H. Wiswatt, M.D., Superintendent 
Powers, M.D., Medical Director 
Tel. WE 5-0261 


DAVID MEMORIAL 
NURSING HOME 


Supt. 

valid-Elderly 

Accepted by Blue Cross - Blue Shield 
Prolonged Illness Program 

61 Park Street E 2-3530 


STORROW HOUSE 


(Former Storrow Estate at Lincoln, Mass.) 
STAFFED AND OPERATED BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 

ties. 

CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician’s office pro- 
vided. For information, call CLearwater 9-8343 
or Massachusetts General Hospital Admitting 
Office LA 3-8200. 


PERKINS SCHOOL 
Lancaster, Mass. 


Devoted to the scientific understandi 

education of children of ‘retarded develon 

ment. Five homelike and attractive buildings 

surrounded by 85 acres of campus and gar- 
ns. 


FranKun H. Perxins, M.D. 


1950 Cortone°* 


1952 Hydrocortone® 


1954 ‘Alflorone’ 


1955 'Hydeltra' 


(Prednisone, Merck) 


Philadelphia 1, Pa. 
DIVISION OF MERCK & Co., INC. 


2.5 mg. - 5 mg. (scored) 


the delta, analogue of cortisone 


Indications: 


Rheumatoid arthritis 


Bronchial asthma 


Inflammatory skin conditions 


xxviii 
: | 
| 
| 
| 
| | 


aumoying might calls 


to administer a narcotic may be unnecessary in 


many imstances. For Levo-Dromoran can be given orally, 


and one investigator found that Levo-Dromoran orally 
"usually affords longer and more complete relief 
from pain than morphine” by injection. There is less 
likelihood of constipation, and it is effective in 
very small doses. May be given orally or 
subcutaneously. Levo-Dromoran® Tartrate 'Roche' 


-- brand of levorphan tartrate 
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Speaking of rapid onset in an analgesic, one investigator 
commented on Nisentil: "Given by intravenous injection, 
the onset of its action is so rapid that it is possible 
in most cases to give the injection of Nisentil, put 
down the syringe, pick up the instruments and proceed 
immediately." Subcutaneously the effects last for an 
average of two hours; intravenously the effects last for 
an average of half an hour. You may find it helpful in 


cystoscopies, setting fractures, painful dressings, 


or any minor surgery. Nisentil® Hydrochloride 'Roche' 


-- brand of alphaprodine hydrochloride 


Hoffmann - La Roche Inc + Nutley - N.J. 
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The high degree of solubility of “Thiosulfil’ combined with 
its high bacteriostatic activity and low acetylation rate insure 
rapid and effective action with virtually no side effects. 


Brand of sulfamethylthiadiazole 


safest, most effective sulfonamide 


for urinary tract infections 


Ayerst Laboratories * New York, N. Y. © Montreal, Canada 
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sedation 


without 


cma) 
A pure crystalline alkaloid of rauwolfia root 
first identified, purified and introduced by CIBA 


In anxiety, tension, nervousness and mild to severe neu- 
roses—as well as in hypertension—SERPASIL provides 
a nonsoporific tranquilizing effect and a sense of well- 


being. Tablets, 0.25 mg. (scored) and 0.1 mg. 


SUMMIT, J. 


New! SERPASIL® ELIXIR 
Each 4-ml. teaspoonful contains 0.2 mg. of Serpasil 
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